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Article  I. 


Object  and  Xame. 

This  Association  has  for  its  object  the  advancement  of  scientific 
and  practical  medicine,  and  shall  be  known  as  The  Associatiox  of 
Ajmericax  Physicians. 

Article  II. 

Members. 

The  number  of  active  members  shall  be  limited  to  one  hundred  and 
thirtv-five.  Physicians  of  sufficient  eminence  to  merit  the  distinction 
may,  to  a  number  not  exceeding  twenty-five,  be  elected  honorary  mem- 
bers, and  as  such  shall  be  entitled  to  attend  all  meetings  and  to  take 
part  in  the  proceedings,  but  not  to  vote. 

An  active  member  whose  membership  has  extended  throughout  ten 
years  or  more  may,  at  his  request,  be  transferred  by  the  Council  to 
emeritus  membership. 

There  shall  be  also  a  class  of  associate  members,  limited  in  number 
to  twenty-five,  from  which  class  active  members  may  be  elected.  These 
associate  members  shall  each  be  elected  for  a  term  of  five  years  and 
shall  enjoy  all  the  privileges  of  honorary  members,  and  each  of  them 
shall  pay  annual  dues  amounting  to  one-half  the  annual  dues  of  an  active 
member. 
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Membership  shall  lapse  by  reason  of  absence  from  three  successive 
annual  meetings  without  reason  given  acceptable  to  the  Council.  An 
excused  absence  shall  not  be  regarded  as  an  attendance.  Membership 
may  be  forfeited  for  reasons  deemed  sufficient  by  the  Association. 


Article  III. 

Ojficers. 

The  Officers  of  the  Association  shall  be  a  President,  a  Vice-Presi- 
dent, a  Secretary,  a  Recorder,  a  Treasurer— all  to  be  elected  annually; 
five  Councillors — one  to  be  elected  each  year  for  a  term  of  five  years; 
and  a  Representative  to  serve  on  the  Executive  Committee  of  the  Con- 
gress of  American  Physicians  and  Surgeons,  to  be  elected  at  the  annual 
meeting  immediateh'  following  the  Congress. 

Aeticle  IV. 

Duty  of  Officers. 

The  duties  of  the  President,  Vice-President,  Secretary,  and  Treasurer 
shall  be  those  usually  assigned  to  these  officers. 

The  Recorder  shall  secure  the  papers  read  and  also  proper  notes 
of  the  discussions  thereon,  and  shall  publish  the  annual  volume  of 
Transactions. 

The  five  Councillors  shall  constitute  a  Committee  of  Nomination  of 
Officers,  and  as  such  shall  present  a  report  at  the  commencement  of  the 
morning  session  of  the  last  day  of  the  annual  meeting,  at  the  conclusion 
of  which  session  the  election  shall  be  held  by  ballot. 

The  Representative  on  the  Executive  Committee  of  the  Congress  shall 
have  full  power  to  represent  the  Association  on  all  ordinary  questions, 
but  must  be  authorized  by  the  Covmcil  of  this  Association  before  assent- 
ing to  the  admission  of  any  Society  to  the  Congress. 

Article  V. 

Council. 

The  officers  of  the  Association  shall  constitute  the  Council,  of  which 
four  members  shall  constitute  a  quorum.  It  shall  be  the  duty  of  the 
Council  to  supervise  the  affairs  of  the  Association,  to  make  all  the 
arrangements  for  the  annual  meeting,  to  suggest  the  subject  for  debate, 
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and  to  consider  the  nominations  for  membership  and  report  on  them  at 
the  meeting  at  which  they  shall  be  balloted  on. 

Article  VI. 

Meetings. 

1.  The  Association  shall  hold  an  annual  meeting  in  the  City  of 
Washington,  D.  C,  at  a  time  designated  by  the  Council. 

2.  The  President  shall  call  the  meeting  to  order  and  open  the  session 
by  an  address  not  exceeding  half  an  hour  in  length.  In  his  absence 
the  Vice-President  shall  preside,  and  in  the  absence  of  both  these  officers, 
the  senior  Councillor. 

3.  Then  shall  follow  original  communications,  discussions  on  sub- 
jects of  general  interest  in  the  department  of  medicine  and  pathology, 
demonstrations  in  pathology  and  miscellaneous  business. 

4.  The  President  shall  have  complete  charge  of,  and  responsibility 
for,  the  program.  He  shall  have  power  to  accept  or  reject  any  paper 
offered.  He  shall  have  power  to  limit  the  number  of  papers,  and  to 
assign  a  time  limit  for  each  one.  Papers  shall  be  presented  to  the 
Association  only  in  abstract,  and  preferably  shall  not  be  read  from 
manuscript.  They  may  be  published  in  full  in  the  Transactions  as 
also  in  any  other  medical  publication. 

5.  The  referee,  co-referee,  and  authors  of  papers  shall  send  abstracts 
of  their  papers  to  the  Council  for  distribution  to  members  previous  to 
the  meeting. 

iVRTICLE  VII. 

Quorum. 

Any  number  of  members  present  at  the  appointed  time  of  the  annual 
meeting  shall  constitute  a  quorum  for  the  transaction  of  ordinary  busi- 
ness, but  for  the  election  of  members,  fifteen  shall  be  necessary  for  a 
quorum,  and  for  altering  the  Constitution  twenty-five  members  shall 
be  necessary. 

Article  VIII. 

Election  of  Members. 

Nominations  to  membership,  signed  by  two  members  Avho  are  not 
officers  of  the  Association,  must  be  made  in  writing  at  an  annual  meeting 
of  the  Association;  and  within  six  months  of  the  time  of  nomination  the 
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nominators  shall  transmit  to  the  Council  letters  stating  the  qualifications 
of  the  nominee  and  also  a  list  of  his  professional  positions  and  publica- 
tions. The  Council  shall  report  the  name  of  each  nominee  to  the  mem- 
bers of  the  Association  by  letter  prior  to  acting  upon  the  same.  The 
Council  shall  report  those  nominations  which  are  approved  by  it  to  the 
next  annual  meeting  for  action.  The  election  of  new  members  shall 
take  place  on  the  second  day  of  the  meeting.  An  affirmative  vote  of 
three-fourths  of  the  members  present  shall  be  necessary  for  the  election 
of  active  members,  but  for  the  election  of  honorary  members  a  unani- 
mous vote  of  those  present  shall  be  required. 

Article  IX. 

Annual  Dues. 

The  annual  dues  of  the  Association  shall  be  such  sum  as  the  Council 
from  time  to  time  may  fix,  from  the  payment  of  which  honorary  mem- 
bers shall  be  exempt. 

Article  X. 

Amendments  to  the  Constitution. 

Amendments  to  the  Constitution  must  be  proposed  in  writing  by  five 
members  at  an  annual  meeting,  and  must  be  acted  upon  at  the  succeed- 
ing annual  meeting,  the  notices  for  which  shall  contain  an  announcement 
of  the  proposed  amendment;  and  such  amendments  shall  require  for 
their  adoption  an  affirmative  vote  of  three-fourths  of  those  present. 
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Tuesday,  May  11. 

Morning  Sessix)n. — The  Association  was  called  to  order  at  10.15  a.m. 
bv  President  Vaiighan,  who  delivered  the  President's  Address  en- 
titled, "  The  Physical  Basis  of  Life." 

The  Treasurer  read  his  annual  report,  which  was  referred  to  an 
auditing  committee  consisting  of  Drs.  Christian  and  Stockton. 

The  Secretary  announced  that  the  Council  had  fixed  the  annual  dues 
for  the  ensuing  year  as  follows:  Salaried  laboratory  workers,  So.OO; 
practitioners,  $15.00;  associate  members,  $7.50. 

The  Secretary  announced  that  the  Council  recommends  the  adoption 
of  the  following  amendment  to  the  constitution: 

Resolved,  "That  the  second  paragraph  of  Article  II  of  the  Con- 
stitution be  amended  by  changing  the  word  'honorary'  to  'emeritus,' 
and  that  the  names  now  on  the  '  honorary '  list  be  transferred  to  the 
emeritus  list." 

Upon  motion  of  Dr.  Jacobi  the  foregoing  amendment  was  adopted. 

The  President  presented  the  following  telegram  addressed  to  the 
Secretary  of  the  Association  of  American  Physicians : 

New  York,  May  10. 
You  were  among  the  first  to  prove  to  the  world  that  typhoid,  scarlet  fever, 
and  diphtheria  epidemics  were  often  caused  by  infected  milk.  Dr.  Schroeder 
proved  responsibility  of  milk  for  much  tuberculosis.  In  interest  of  hvunan 
lite,  will  Association  American  Physicians  declare  unequivocally  for  meas- 
ures to  stop  dissemination  of  death  by  infected  milk?  My  eighteen  years' 
experience  proves  it  criminal  folly  to  use  raw  milk  of  doubtful  purity  from 
cows  not  tested  with  tuberculin  when  it  can  be  made  safe  by  pasteurization. 

N.\THAN  Strauss. 

The  President  suggested  that  the  telegram  be  referred  to  a  committee 
and  that  the  committee  report  at  a  subsequent  meeting. 

Dr.  Flexner  moved  that  the  telegram  be  acknowledged  formally  and 
be  laid  on  the  table.    The  motion  was  seconded. 

Dr.  Jacobi  thought  it  would  be  better  to  adopt  the  suggestion  of  the 
President  and  refer  the  telegram  to  a  committee  which  might  consider 
the  matter  a  single  day,  perhaps,  and  report  tomorrow.  He  offered 
this  as  an  amendment  to  the  motion  of  Dr.  Flexner.  The  amendment 
was  seconded  by  Dr.  Cohen,  accepted  by  Dr.  Flexner,  and  the  motion, 
thus  amended,  was  adopted.  The  President  appointed  on  this  com- 
mittee Drs.  Jacobi,  Flexner,  and  Rotch. 
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Dr.  Stockton  reported  that  the  auditing  committee  had  examined  the 
accounts  and  vouchers  of  the  Treasurer  and  found  them  to  be  correct. 

Dr.  Brooks  read  a  paper  entitled  "  Three  Unique  Cases  of  Amaurotic 
Idiocy,  ^"ith  an  Anatomical  Study  of  One,"  which  was  discussed  by 
Dr.  Sachs. 

Dr.  Cohen  read  a  paper  entided  "Msceral  Angioneuroses,"  which 
was  discussed  by  Dr.  Osier. 

Dr.  W.  G.  Thompson  read  a  paper  entided  "  Clinical  Experiments 
v\-ith  Homologous  Vaccines,"  which  was  discussed  by  Dr.  Blumer. 

Dr.  Stockton  read  a  paper  entitled  "A  Study  of  Achylia  Gastric-a," 
which  was  discussed  by  Dr.  Theodore  C.  Janeway. 

Dr.  Babcock  read  a  paper  entitled  "Chronic  Cholecystitis  as  a  Cause 
of  Myocardial  Incompetence,  ^"ith  Report  of  Cases,"  which  was  dis- 
cussed by  Dr.  E.  G.  Janeway. 

Dr.  Eshner  read  a  paper  entitled  "  Locomotor  Ataxia  and  Paralysis 
Agiians  in  the  Same  Patient,"  which  was  discussed  by  Dr.  John  K. 
:Mitchell. 

Dr.  Thayer  read  a  f)aper  entitled  "  Further  Observations  on  the  Third 
Heart  Sound,"  which  was  discussed  by  Dr.  James  C.  Wilson. 

Dr.  Cabot  read  a  paper  entitled  ''  Xormal  Auscultatory-  Differences 
between  the  Two  Sides  of  the  Chest,"  which  was  discussed  bv  Dr. 
Thayer. 

Dr.  Cla\-tor  read  a  paper  entitled,  "Orthodiagraphy  in  the  Studv 
of  the  Heart  and  Great  Vesseb,"  which  was  discussed  by  Drs.  Conner 
and  Williams. 

Adjourned  at  1.15  p.m. 

Afternoon  Session. — ^The  Association  was  called  to  order  bv  President 
Vaughan  at  2.30  p.m. 

Dr.  Lawrason  Brown  read  a  paper  entitled  "  The  Cutaneous  Test  for 
Tuberculosis."  Dr.  Victor  C.  Vaughan,  Jr.,  read  a  paper  entitled 
"  Sensitization  in  Tuberculosis."  Dr.  \Miite,  of  Baltimore,  read  a  paper 
entitled  "An  Index  to  Tubercidin  Treatment  in  Tuberculosis  bv  the 
Minimal  Cutaneous  Reaction  Method."  Dr.  W.  H.  Park  read  a  paper 
entitled  "Types  of  Tubercle  Bacilli  Found  in  Human  Tuberculosis." 
Dr.  John  F.  Anderson  read  a  paper,  by  Drs.  Rosenau  and  Anderson, 
entitled  "  The  Effect  of  the  Ingestion  of  Dead  Tubercle  Bacilli."  These 
papers  were  discussed  by  Drs.  Welch,  Cohen,  Jacobi,  Brown,  and  Park. 

Dr.  Sailer  read  a  paper  entitled  "A  Case  of  Sclerosis  and  Insuffi- 
ciency at  the  Pulmonar}-  Orifice  of  the  Heart,"  which  was  discussed 
by  Dr.  Rudolf,  Dr.  Sailer  closing  the  discussion. 
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Dr.  Rudolf  read  a  paper  entitled  "A  Case  of  Brain  Tumor  Present- 
ing a  Very  Unusual  Clinical  Course,"  which  was  discussed  by  Drs. 
Sachs  and  L.  B.  Wilson. 

Dr.  Pratt  read  a  paper  entitled  "An  Experimental  Study  of  the  Changes 
in  Metabolism  Produced  by  the  Total  Exclusion  of  the  Pancreatic 
Juice  from  the  Intestines,"  which  was  discussed  by  Dr.  W.  G.  Mac- 
Callum  and  Dr.  ^Nleltzer,  Dr.  Pratt  closing  the  discussion. 

x\djourned  at  4.30  p.m. 

Evening  Session. — Lantern  slide  demonstrations.  The  Association 
was  called  to  order  by  President  Vaughan  at  9  p.m. 

Dr.  Rotch  presented  "A  Study  of  the  Development  of  the  Bones  in 
Childhood  by  the  Rontgen  Method,  with  a  View  of  Establishing  a 
Developmental  Index  for  the  Grading  and  the  Protection  of  Early 
Life,"  which  was  not  discussed. 

Dr.  Barker  read  a  paper  on  "Exophthalmos  in  Chronic  Nephritis," 
which  was  discussed  by  Drs.  Meltzer,  Osier,  Thayer,  Tyson,  W.  H. 
Thomson,  and  Barker. 

Dr.  Kober  presented  charts  and  diagrams  showing  the  general 
movement  of  typhoid  fever  and  tuberculosis.    No  discussion. 

Dr.  Novy  read  a  paper  on  "Experimental  Infection  with  Leishmania 
Infantum,"  which  was  not  discussed. 

Dr.  Louis  B.  Wilson  read  a  paper  entitled  "The  Pathological  Rela- 
tionship of  Gastric  Ulcer  and  Gastric  Carcinoma,  Based  on  a  List  of 
150  Resections,"  which  was  discussed  by  Drs.  Warthin,  Osier,  and 
Wilson. 

Dr.  Lyon  read  a  paper  entitled  "Abnormal  Subcutaneous  Fat 
Deposits  Considered  in  Reference  to  Their  Constitutional  Relations," 
which  was  not  discussed. 

Dr.  C.  Floyd  read  a  paper  entitled  "  Experimental  Study  of  Leukocyte 
Extract  and  Its  Action  on  the  Course  of  Pneumonia,"  which  Avas  not 
discussed. 

Adjournment  at  1L30  p.m. 


Wednesday,  May  12. 

Morning  Session.— Tht^  Association  was  called  to  order  by  President 
Vaughan  at  10  a.m. 

Dr.  Jacobi  presented  the  following  report  of  a  special  committee  on 
Mr.  Strauss'  telegram: 
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The  Association  of  American  Physicians  has  not  taken  up  the  ques- 
tion of  pure  or  impure  milk  during  its  present  session.  It  shares  un- 
equivocally, however,  with  the  rest  of  the  physicians  of  the  world  the 
conviction  that  infectious  diseases,  such  as  typhoid  fever,  scarlatina, 
diphtheria,  tuberculosis,  and  others  maybe  and  are  constantly  caused  by 
impure  milk,  and  that  the  sale  of  impure  or  contaminated  milk,  no 
matter  how  it  is  treated  before  or  after  it  reaches  the  consumer,  is 

criminal  and  punishable. 

A.  Jacobi, 

Simon  Flexner, 

Thos.  Morgan  Rotch. 

Upon  motion  of  Dr.  Tyson  the  report  was  adopted  and  the  Secretary 
was  requested  to  transmit  a  copy  thereof  to  Mr.  Strauss. 

The  ^Association  then  proceeded  with  the  election  of  officers,  active 
members,  and  associate  members,  Avith  the  following  results: 


OFFICERS. 

President — Henry  Hun. 
Vice-President — F.  Forchheimer. 
Secretary — Geo.  M.  Kober. 
Recorder — Solomon  Soils  Cohen. 
Treasurer — J.  P.  Crozer  Griffith. 
Councillor — Henrv  Sewall. 


ACTIVE    MEMBERS. 

Rufus  I.  Cole,  Baltimore. 

AVarfield  T.  Longcope,  Philadelphia. 

Joseph  H.  Pratt,  Boston. 

ASSOCIATE    MEMBERS. 

Wm.  W.  P'ord,  Baltimore. 
Julius  Friedenwald,  Baltimore. 
Albion  W.  Hewlett,  Ann  Arbor. 
Edwin  Allen  Locke,  Boston. 
Frederick  T.  Lord,  Boston. 
Francis  Carter  Wood.  Xew  York. 
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The  following  proposed  amendments  to  the  Constitution  were  read: 
Resolved,  "  That  Article  II  of  the  Constitution  be  amended  so  as  to 
provide  for  a  group  of  'Honorary  Members,'  by  inserting  after  the 
second  paragraph  the  following :  '  F'oreign  physicians  of  sufficient  emi- 
nence to  merit  the  distinction  may  to  a  number  not  exceeding  twenty-five 
be  elected  honorary  members,  and  as  such  shall  be  entitled  to  attend  all 
meetings  and  take  part  in  the  proceedings.'  " 

Wm.  Osler, 
A.  Jacobi, 
RoBT.  B.  Preble, 
W.  S.  Thayer, 
J.  C.  Wilson. 

Resolved,  "That  Section  4  of  Article  VI  of  the  Constitution  be  amended 
so  as  to  read  as  follows:  'The  President  shall  have  complete  charge 
of  and  responsibility  for  the  program.  The  number  of  papers  to  be 
presented  at  each  meeting  shall  be  limited  to  thirty,  and  preferably 
shall  not  be  read  from  manuscript.  They  may  be  published  in  full  in 
the  Transactions  as  also  in  any  other  medical  publication.'  " 

Richard  C.  Cabot, 
Chas.  G.  Stockton, 
Philip  King  Brown, 
A.  C.  Abbott, 

J.  H.  MUSSER. 

Resolved,  "  That  the  first  paragraph  of  Article  VI  be  amended  by  the 

insertion  of  the  words  'or  in  Atlantic  City,'  so  that  the  paragraph  shall 

read,  'The  Association  shall  hold  an  annual  meeting  either  in  the  City 

of  Washington,  D.  C,  or  in  Atlantic  City,  at  a  time  designated  by  the 

Council.' " 

Henry  Hun, 

E.  G.  Janeway, 

T.  M.  Prudden, 

S.  J.  Meltzer, 

H.  A.  Christian. 

Dr.  Preble  read  a  paper  entitled  "The  Resemblances  between  the 
Clinical  Effects  of  Pneumococcus  and  Meningococcus  Infections," 
which  was  discussed  by  Drs.  Osier,  Koplik,  Libman,  Sternberg,  Jacobi, 
Kinyoun,  Conner,  Barker,  and  Dr.  Preble  closing  the  discussion. 

Dr.  Flexner  read  a  paper  entitled  "The  Present  Status  of  the  Serum 
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Treatment  of  Epidemic  Cerebrospinal  Meningitis,"  which  was  dis- 
cussed by  Drs.  Abbott,  Koplik,  Park,  W.  H.  Thomson,  Conner,  Barker, 
Ewing,  ]MeItzer,  and  Dr.  Flexner  closing  the  discussion. 

Dr.  Williams  read  a  paper  entitled  "A  Systematic  Comparison  of 
Radiographs  of  Cadavers  with  Autopsy  Findings,"  which  was  discussed 
by  Drs.  Osier  and  Williams. 

Dr.  Meltzer  read  a  paper  on  "Respiratory  Variations  of  the  Intra- 
thoracic Pressure,"  which  was  not  discussed. 

Dr.  Warthin  read  a  paper  entitled  "Hyperplasia  of  the  Hemolymjjh 
Xodes,  Illustrated  by  Specimens,"  which  was  discussed  by  Dr.  Ewing, 
and  the  discussion  closed  by  Dr.  Warthin. 

Dr.  Edsall  read  a  paper  entitled  "Further  Studies  of  the  Disorder 
of  Muscles  Due  to  Intense  Heat,"  which  was  discussed  by  Drs.  ISIeltzer 
Barker;  and  the  discussion  closed  by  Dr.  Edsall. 

Dr.  Barker  read  a  paper  entitled  "A  Small  Epidemic  of  Jaundice 
with  Symptoms  of  Gastro-intestinal  Catarrh,"  and  also  a  joint  con- 
tribution on  "The  Effects  of  Cutting  the  Branch  of  the  His  Bundle 
Going  to  the  Left  Ventricle."    These  papers  were  not  discussed. 

Dr.  Swift  read  a  paper  entitled  "A  Comparative  Study  in  the  Serum 
Diagnosis  of  Syphilis." 

Dr.  Collins  read  a  paper  entitled  "The  Value  of  the  Wassermann 
Reaction  in  Cardiac  and  Vascular  Disease."  These  papers  were  dis- 
cussed by  Drs.  Sachs  and  Flexner. 

Adjourned  at  1.30  p.m. 

Afternoon  Session. — The  Association  was  called  to  order  by  President 
Vaughan  at  2.30  p.m. 

Dr.  \Vm.  H.  Thomson  read  a  paper  entitled  "A  Case  of  Severe 
Scarlatina  Complicated  with  Gangrenous  Diphtheria  Successfully 
Treated  without  Medicine,"  which  was  not  discussed. 

Dr.  Goodman  read  a  paper  entitled  "The  Cammidge  Reaction  in 
Experimental  Lesions  of  the  Pancreas,"  which  was  not  discussed. 

Dr.  Pemberton  read  a  paper  entitled  "Further  Observations  on  the 
Influence  of  the  Ductless  Glands  on  the  Pancreas."  Dr.  Halseyread  a 
paper  entitled  "  Some  Observations  on  Adrenalin,  Clinical  and  Experi- 
mental." These  papers  were  discussed  by  Drs.  Edsall,  V.  C.  Vaughan, 
Sr.,  and  Pemberton. 

Dr.  Libman  read  a  paper  entitled  "  The  Importance  of  Blood  Cultures 
in  the  Study  of  Otitic  Infections,"  which  was  not  discussed. 

Dr.  H.  A.  Stewart  read  a  paper  entitled  "The  Effects  of  Injection 
of  Bile  Constituents  on  the  Circulation."     This  paper  was  discussed 


XXXll      MINUTES    OF    THE   TWENTY-FOURTH    ANNUAL   MEETING 

by  Drs.  V.  C.  Vaughan,  Sr.,  Meltzer,  and  Ewing,  and  the  discussion  wfts 
closed  by  Dr.  Stewart. 

Dr.  King  read  a  paper  entitled  "The  Relation  of  the  Thyroid  to 
Carbohydrate  Metabolism,"  which  was  discussed  by  Drs.  Louis  B. 
Wilson,  V.  C.  Vaughan,  Sr.,  and  King  closing. 

Dr.  W.  L.  Moss  read  a  paper  entitled  "Studies  on  Iso-agglutinins  and 
Isoheniolysins,"  which  was  discussed  by  Drs.  V.  C.  Vaughan,  Sr.,  and 
Libman,  and  Dr.  Moss  closing  the  discussion. 

Dr.  Withington  read  a  paper  entitled  "  Renal  Suppuration  in  Typhoid 
Fever,"  which  was  not  discussed. 

The  following  papers  were  read  by  title : 

"  Experimental  Acute  Pulmonary  CEdema,"  by  Joseph  L.  Miller, 
Chicago. 

"A  Clinical  Study  of  the  Therapeutic  Value  of  the  Calcium  Salts 
in  Gastric  Tetany,  with  an  Anatomical  Report  on  the  Parathyroid 
Bodies,"  by  Francis  P.  Kinnicutt,  New  York. 

"  Tuberculin  and  Colon  Bacillus  Vaccine  in  Genito-urinary  Thera- 
peutics," by  Frank  Billings,  Chicago. 

"  Observations  on  the  Cutaneous  Tuberculin  Reaction,"  by  George 
Dock  and  Randolph  Lyons,  New  Orleans. 

"A  Study  of  Two  Fatal  Cases  of  Chorea,"  by  J.  Alison  Scott, 
Philadelphia. 

"  The  Clinical  Value  of  Spinal  Percussion,"  by  J.  C.  Da  Costa,  Phila- 
delphia . 

"  Dextrose  Consumption  by  the  Isolated  Perfused  Mammalian  Heart," 
by  H.  A.  Stewart,  Baltimore. 

"  A  Common  Pseudostenotic  Heart  Murmur,"  by  Henry  Sewell, 
Denver. 

"The  Megalokaryocyte  and  the  Blood  Platelet,"  by  C.  H.  Bunting, 
Madison. 

"  Experimental  Lipemia  in  Rabbits,"  by  Thos.  R.  Boggs  and  Roger 
S.  Morris,  Baltimore. 

The  President  thanked  the  members  for  making  the  meeting  a  success. 

Dr.  Hun  moved  a  standing  vote  of  thanks  to  the  President  and 

Secretary  for  the  success  of  the  meeting,  both  scientifically  and  socially. 

Dr.  Hun  put  the  motion,  which  was  carried. 

Adjourned  at  4.45  P.M. 

Geo.  M.  Kober, 

Secretary. 


THE  PRESIDENT'S  ADDRESS. 


THE  PHYSICAL  BASIS  OF  LIFE. 


By  victor  C.  VAUGHAN,  M.D. 

OF  ANN  ARBOR,  MICHIGAX. 


Gentlemen:  It  is  frequently  stated  that  the  cell  is  the  unit  of  life, 
and  this  is  a  convenient  form  of  expression;  but  its  exact  truth 
depends  upon  the  conception  that  one  has  of  life.  The  cell  may  be 
regarded  as  the  morphological  unit  of  life,  but  form  in  and  of  itself, 
and  as  recognized  by  the  eye  is  not  essential  to  the  manifestations  of 
life.  We  know  no  life  apart  from  matter,  and  matter  and  energy  are 
the  only  things  that  we  do  know.  When  matter  becomes  endowed 
with  life,  it  does  not  cease  to  be  matter;  it  does  not  loose  its  inherent 
properties;  it  is  not  released  from  the  laws  that  determine  its  struc- 
ture, its  attractions,  and  its  motions.  In  studying  the  organized  cell 
of  living  things,  whether  vegetable  or  animal,  whether  bone  or  brain, 
it  should  always  be  borne  in  mind  that  it  is  material  in  composition, 
subject  to  the  fundamental  laws  that  govern  matter,  and  possessed 
of  the  properties  essential  to  matter. 

The  only  essential,  characteristic,  and  constant  difference  between 
living  and  non-living  matter  is  that  within  the  former  there  is  con- 
stant and  rhythmic  metabolism,  while  in  the  latter  no  such  process 
occurs.  The  living  cell  is  made  up  of  active  labile  molecules,  and 
these  molecules  consist  of  numerous  atoms,  and  each  atom  contains 
a  large  group  of  electrons;  atoms  and  electrons  are  in  ceaseless, 
rhythmic  motion,  while  groups  of  atoms  are  being  constantly  cast 
out  of  the  molecule  and  replaced  by  new  groups  split  off  from  matter 
outside  the  molecule.    Metabolism,  the  one  characteristic  phenome- 
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non  of  living  matter,  involves  intramolecular  change;  consequently, 
the  molecule  and  not  the  cell  is  the  unit  of  life.  Matter  is  endowed 
with  life  when  it  becomes,  the  seat  of  that  form  of  energy  which  makes 
of  it  a  metabolic  mechanism.  As  soon  as  a  molecule  becomes  the 
seat  of  assimilation  and  excretion  it  is  no  longer  dead ;  it  lives.  As  a 
result  of  assimilation,  it  acquires  the  property  of  building  up  its  own 
substance;  then  polymerization  follows  and  reproduction  in  its 
simplest  form  begins.  The  one  phenomenon  always  manifested  by 
living  matter  and  never  exhibited  by  non-living  matter  is  metabo- 
lism. Verworn  says:  "Vital  motion,  metabolism,  is  a  complex 
motion  very  strongly  characterizing  the  living  organism;  it  consists 
in  the  continued  self-decomposition  of  living  substance,  the  giving  off 
to  the  outside  of  the  decomposition  products,  and  in  return  the  tak- 
ing on  from  the  outside  of  certain  substances  which  give  to  the  organ- 
ism the  material  with  w^hich  to  regenerate  itself  and  grow^  by  the 
formation  of  similar  groups  of  atoms,  i.  e.,  by  polymerization.  This 
is  characteristic  of  all  living  substance."  Aristotle  apparently 
recognized  that  metabolism  is  the  one  characteristic  of  living  matter, 
for  he  said:  "Life  is  the  assemblage  of  the  operations  of  nutrition, 
growth,  and  destruction."  The  Greek  philosopher  and  scientist  did 
not  know  all  that  is  now^  known  about  cells,  molecules,  atoms,  and 
electrons,  but  we  must  admit  that  he  had  a  fairly  clear  conception  of 
the  most  essential  characteristic  of  living  matter. 

Du  Bois  Raymond  said  that  the  matter  in  crystals  and  non-living 
substances  is  in  a  condition  of  indiflFerent  static  equilibrium,  while 
that  in  living  bodies  manifests  a  motile  equilibrium.  Bechterew 
says  that  we  know  of  nothing  in  the  inorganic  world  that  contains  or 
consists  of  motile  compounds. 

^Matter  is  alive  when  it  feeds  and  excretes.  Crystals  grow,  and  in 
a  sense  they  multiply,  but  their  growth  is  not  intramolecular;  it  is 
by  accretion.  The  living  molecule  not  only  absorbs;  it  assimilates. 
It  chemically  alters  what  it  receives.  The  atomic  groups  taken  into 
living  molecules  enter  into  new  combinations.  The  living  molecule 
is  not  stable;  it  is  highly  labile.  Its  composition  is  never  constant; 
it  is  never  in  a  condition  of  equilibrium.  There  is  a  constant  reaction 
between  the  living  molecule  and  other  molecules.  This  reaction 
consists  in  the  absorption  and  assimilation  of  certain  atomic  groups 
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and  the  casting  out  of  others.  Apart  from  other  matter  it  could  not 
exist. 

^Miat  is  accompHshed  bv  this  constant  interchange  of  atomic 
groups  between  the  Hving  molecule  and  outside  matter?  It  is  for 
the  purpose  of  supplying  the  living  molecule  with  energy.  Allen 
expresses  this  fact  as  follows:  "The  most  prominent  and  perhaps 
most  fundamental  phenomenon  of  life  is  what  may  be  described  as 
the  energy  traffic,  or  the  function  of  trading  in  energy.  The  chief 
physical  function  of  living  matter  seems  to  consist  in  absorbing 
energy,  storing  it  in  a  higher  potential  state,  and  afterward  partially 
expending  it  in  the  kinetic  or  active  form.  We  find  in  living  matter 
a  peculiar  proneness  to  change  its  composition  under  the  stimulus 
of  slight  changes  in  the  energy  equilibrium  between  itself  and  its 
surroundings,  energy  being  readily  absorbed  and  readily  dispersed. 
The  absorption  of  energy  coincides  with  deoxidation  and  the  build- 
ing up  of  large  molecules.  The  building  up  of  these  large  molecules 
is  always  accomplished  by  slow  steps;  but  when  formed,  the  said 
molecules  are  very  unstable,  irritable,  or,  in  modern  phrase,  labile. 
They  may  be  broken  down  by  degrees  in  some  instances;  in  others, 
their  structure  may  be  so  precarious  as  to  collapse  on  the  slightest 
disturbance." 

"The  lability  of  such  a  molecule  may  be  compared  to  that  of  a 
house  of  cards,  which  can  be  taken  to  pieces  card  by  card,  or  may 
collapse  at  once.  But  the  word  lability  is  applied  not  only  to  destruc- 
tive, but  also  to  constructive  instability.  The  molecules  of  living 
substance  are  prone  to  constructive  as  well  as  destructive  changes; 
but,  as  in  the  house  of  cards,  the  constructive  changes  are  the  most 
gradual;  and  as  the  structure  grows  more  complex,  construction 
becomes  more  difficult,  and  collapse  is  more  imminent.  It  should  be 
distinctly  understood,  however,  that  it  is  not  the  mere  size  of  the 
molecules  that  makes  them  labile,  but  rather  the  manner  in  which 
they  are  linked  together  and  the  amount  of  potential  energy  which 
is  included  in  the  molecule." 

It  is  probable  that  in  the  absorption  of  energy  by  the  living  mole- 
cule, oxygen  is  released  from  combination  with  carbon  or  hydro- 
gen, and  is  attached  to  nitrogen,  while  in  the  liberation  of  energy  the 
inverse  takes  place.    Nitrogen  and  phosphorus,  sometimes  with  iron 
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and  manganese,  seem  to  be,  as  it  were,  the  master  elements  within  the 
living  molecule.  It  is  by  virtue  of  their  chemism  that  groups  are 
detached  from  extracellular  matter,  taken  into  the  living  molecule 
and  assimilated  by  an  atomic  rearrangement;  and,  furthermore, 
it  is  on  account  of  the  lability  of  the  compound  thus  formed  that 
potential  energy  is  converted  into  kinetic,  and  all  work  is  accom- 
plished. 

Life  is  function  and  not  form,  and,  moreover,  it  is  a  molecular 
function.  The  cell  is  made  up  of  many  and  possibly  of  diverse  mole- 
cules, but  it  is  the  function  of  the  intracellular  molecules  that  deter- 
mines the  nature  of  its  activities.  The  following  quotation  from 
Nussbaum,  as  given  by  Loeb,  shows  that  the  biologist  recognizes 
that  the  cell  is  not  the  unit' of  life:  "The  cell  is  not  the  ultimate 
physiological  unit  of  life,  even  though  it  must  remain  such  for  the 
morphologist.  We  are,  however,  not  able  to  tell  how  far  the  divisi- 
bility of  a  cell  goes,  and  how  we  can  determine  the  limit  theoretically. 
Yet,  for  the  present,  it  will  be  well  not  to  apply  to  living  matter  the 
conceptions  of  atoms  and  molecules  which  are  well  defined  in  physi- 
cal chemistry.  The  notion,  Micella,  introduced  by  Naegele,  might 
also  lead  to  difficulties,  as  the  properties  of  living  matter  are  based 
upon  both  nuclein  and  protoplasm.  The  cell,  consequently,  repre- 
sents a  multiple  of  individuals." 

Pfluger  has  shown  that  the  egg,  which  has  been  thought  to  be  a 
biological  unit,  can  give  rise  to  many  individuals,  and  Loeb  states 
that  his  own  experiments,  as  well  as  those  of  Driesch,  confirm  this 
finding. 

In  his  interesting  monograph  on  the  Biogen  Hypothesis,  Ver- 
worn  objects  to  saying  that  a  molecule  lives.  He  states  that  this  is 
illogical.  "A  living  thing  is  only  that  which  demonstrates  the  phe- 
nomenon of  life — something  that  changes  itself.  A  molecule  of 
a  given  compound,  so  long  as  it  remains  unchanged,  cannot  be  said 
to  be  living."  Then,  in  order  not  to  speak  of  living  molecules, 
he  introduces  the  term  "biogen  molecule."  Surely,  this  is  a  dis- 
tinction without  a  difference.  I  agree  with  the  distinguished  German 
physiologist  that  a  molecule  of  a  cell  so  long  as  it  remains  unchanged, 
cannot  be  said  to  be  living,  but  the  point  is  that  living  molecules  do 
not  remain  unchanged.     When  life  is  latent,  as  it  is  in  spores,  seeds. 
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and  ova,  the  molecule  cannot  be  said  to  be  alive,  neither  are  the 
cells  alive;  but  when  placed  under  favorable  conditions,  the  change 
between  atomic  groups  in  the  molecule  and  the  extracellular  food 
substance  begins,  and  life  manifests  itself.  A  seed  contains  the  ger- 
minative  cell,  a  specific  ferment,  and  the  stored  food.  The  seed  is  not 
alive;  it  possesses  only  latent  life.  So  long  as  it  remains  merely  a 
seed  the  ferment  has  no  action  on  the  stored  food,  but  place  it  under 
suitable  conditions  of  temperature  and  moisture  and  the  ferment 
begins  to  break  down  the  stored  protein,  and,  as  a  result  of  the  chemi- 
cal cleavage  induced  by  the  ferment,  relatively  simple  nitrogenous 
bodies,  such  as  the  mono-amino  acids,  tyrosin  and  leucin,  and  the 
diamino  bodies,  arginin  and  lysin,  are  formed.  These  substances 
begin  to  react  with  the  molecule  within  the  germinative  cell,  and 
latent  life  is  quickened  into  the  active  form;  the  mechanism  begins 
to  work  and  growth  commences.  Many  of  the  lower  forms  of  life 
cannot  feed  upon  the  proteins.  This  is  true  of  the  yeast  cell.  These 
cells  grow  rapidly  when  placed  in  a  solution  of  sugar  and  nitrates, 
but  proteins  must  be  broken  up  by  putrefactive  bacteria  before 
yeast  organisms  can  feed  upon  them.  Indeed,  many  of  the  cells  in 
the  body  of  man  cannot  feed  upon  the  complex  proteins,  which  must 
be  split  up  into  simpler  groups  by  the  digestive  enzymes  before  the 
cell  molecules  can  absorb  and  assimilate  them.  Even  the  carbo- 
hydrate starch  must  be  hydrated  and  its  elements  rearranged  as  the 
constitutents  of  a  more  labile  molecule  before  it  can  become  a  source 
of  energy  in  muscle.  Solutions  of  proteins  injected  into  the  blood  of 
man  are  poisonous,  but  the  same  substances,  after  being  properly 
split  up,  are  valuable  sources  of  energy,  and  some  are  essential  to  the 
continuance  of  those  functions  that  constitute  life. 

The  atomic  groups  cast  out  from  the  living  molecule  are  not  alto- 
gether waste  products,  for  among  them  are  the  specific  secretions 
which  act  upon  the  extramolecular  substance  and  fit  it  for  absorp- 
tion and  assimilation.  Many  of  these  substances  have  a  reversible 
action.  The  colon  bacillus  will  feed  at  one  time  on  solutions  of 
highly  complex  proteins,  the  secretion  splitting  up  the  large  molecule 
into  smaller  groups,  thus  acting  as  an  analytical  agent.  The  same 
bacillus  will  grow  in  a  medium  that  contains  available  nitrogen  only 
in  the  form  of  amino  acids,  its  secretion  acting  as  a  synthetical  agent 
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and  building  up  complex  bodies  out  of  simpler  ones.  It  is  by  means 
of  the  specific  secretion  that  the  living  cell,  or  the  molecules  of  which 
it  is  composed,  feeds,  or,  in  other  words,  breaks  up  the  pabulum 
placed  within  its  reach  into  groups  suitable  for  absorption  or  assimi- 
lation. In  case  of  fixed  cells  the  foodstuff  must  be  brought  to  the 
cell  or  within  close  range  of  it  before  it  can  be  prepared  for  assimi- 
lation. Life  in  a  cell  molecule  ceases  when  food  is  withdrawn,  or 
when  the  secretion  is  wanting,  or  from  any  cause  made  inactive. 
No  living  molecule  can  continue  to  function  when  new  material  is 
wanting.  Each  living,  acting  molecule  has  a  selective  action  in  the 
assimilation  of  new  material,  and  this  is  quite  indicative  of  metab- 
olism being  a  chemical  or  intramolecular  process.  It  might  be 
supposed  that  a  living  molecule  is  a  highly  complex  body,  possibly 
with  many  basic  and  many  acid  groups.  In  the  process  of  metabo- 
lism an  acid  group  is  cast  out  and  this  enters  into  one  of  the  molecules 
of  the  foodstuff,  setting  free  another  acid  group  which  takes  the 
place  of  the  group  cast  out.  In  this  way  the  living  molecule  feeds, 
regenerates  itself,  and  supplies  itself  not  only  with  new  matter, 
but  with  energy.  These  movements  are  rythmical  and  continue  in 
the  same  tempo  so  long  as  conditions  remain  the  same.  It  may  be 
that  groups  of  different  sizes  are  cast  out  and  replaced  from  time  to 
time,  smaller  groups  being  thrown  off  more,  and  larger  ones  less,  fre- 
quently. We  have  reason  for  believing  that  in  many  living  molecules 
there  are  at  least  two  kinds  of  metabolism  which  occur  simultaneously, 
but  in  different  tempo.  The  more  frequent  consists  in  casting  out 
from  the  living  molecule  relatively  small  groups,  consisting  largely 
of  oxidation  forms  of  carbon  and  hydrogen.  The  less  frequent  is  a 
nitrogenous  metabolism  in  which  urea  or  some  antecedent  of  this 
substance  is  eliminated  and  is  replaced  by  fresh  material.  It  is 
possible  that  individual  molecules  are  broken  up  beyond  repair  in 
the  nitrogenous  metabolism,  the  wornout  one  having  already  repro- 
duced its  successor  by  polymerization.  The  tempo  with  which  these 
processes  of  metabolism  occur  may  be  altered  by  changing  the  exter- 
nal conditions.  When  the  speed  is  too  great  or  when  it  is  too  slow, 
continued  metabolism,  or  life,  may  be  endangered.  The  tempo  is 
altered  when  it  becomes  necessary  for  the  living  matter  to  do  work. 
More  energy  must  be  absorbed,  the  greater  the  work  done,  and  this 
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needed  increase  in  energy  can  be  secured  only  by  increasing  the  speed 
with  which  the  metabohc  process  takes  place. 

I  wish  to  call  attention  to  the  fact  that  in  even  the  simplest  uni- 
cellular organism  its  normal  processes  are  purposeful.  The  cell 
molecules  attract  substances  that  serve  them  best  as  foods.  From 
these  they  select  the  parts  that  they  can  titilize,  and  reject  the  parts 
that  cannot  serve  them.  This  is  true,  however,  only  within  certain 
limits,  because  often  they  do  absorb  substances  that  lead  to  their 
own  destruction.  Their  selection  seems  to  be  gtiided  by  chemism, 
which  on  the  whole  leads  them  in  the  safe  way,  but  may  cause  their 
destruction. 

It  is  not  my  ptirpose  to  discuss  at  this  time  the  qtiestion  of  the 
relation  between  the  existence  of  a  nervous  system  and  conscious 
action  or  psychical  activity,  but  I  do  wish  to  call  attention  to  the  fact 
that  low  forms  of  life  in  which  there  is  no  trace  of  nerve  tissue 
behave  in  a  purposeful  manner.  ^lany  of  the  low  forms  of  life 
in  which  there  is  no  trace  of  the  development  of  the  sense  of  sight, 
or  sound,  or  feeling  are  responsive  to  light,  to  sound,  and  to  stimula- 
tion. We  see  most  convincing  evidence  of  this  in  the  phenomena 
of  helio-,  thermo-,  chemio-,  and  galvano-tropism.  Under  the  influ- 
ence of  optical,  thermic,  chemic,  and  electric  stimuli  these  low 
forms  of  life,  devoid  of  any  trace  of  nervous  system,  manifest  move- 
ments that  serve  them  in  self-protection,  in  securing  food,  and  in 
reproduction.  These  lower  forms  of  life  without  nerve  tissue  appar- 
ently learn  by  experience  to  choose  between  what  is  good  and  what 
is  bad  for  them.  Metalnikov  placed  carmine  in  a  fluid  in  which 
ciliated  infusoria  were  swimming.  At  first  thev  absorbed  the 
carmine  granules,  but  having  done  so  once  they  could  not  be  induced 
to  try  this  food  again.  This  behavior,  it  must  be  admitted,  is  much 
the  same  as  that  of  the  dog  which  having  been  struck  with  a  stick 
once,  runs  away  when  he  again  meets  the  same  man  with  a  stick. 
Certain  infusoria  that  feed  upon  bacteria  select  the  species  upon 
which  they  feed.  The  movements  of  infusoria  in  pursuit  of  their 
prey  are  certainly  purposeful,  if  not  conscious.  The  readiness  with 
which  low  forms  of  life  accommodate  themselves  to  altered  environ- 
ment shows  that  they  are  capable  of  being  trained  or  educated,  to 
a  certain  extent.     Stahl  has  shown  that  a  certain  plasraodium  flees 


8  vaughan:  address  of  the  president 

when  sprinkled  with  saU,  but  if  the  salt  be  added  to  the  medium 
gradually  the  organism  accommodates  itself  to  the  new  medium. 
Purposeful  action  is  manifested  by  plants  as  well  as  by  animals, 
and  by  both  unicellular  and  multicellular  plants.  This  is  in  evidence 
in  the  movements  of  algse  and  moulds.  Leaves  turn  toward  the 
sources  of  light  and  heat,  and  the  roots  seek  nourishment  in  the  earth. 
The  capability  of  responding  to  certain  stimuli  is  common  to  all 
cell  life,  whether  it  be  vegetable  or  animal. 

In  multicellular  animals,  such  as  man,  we  have  colonies,  or  groups 
of  cells,  or  organs,  bound  together.  Each  kind  of  cell  has  its  own 
peculiar  molecular  composition,  and  through  these  living  molecules 
the  work  of  the  organ  is  accomplished.  A  framework  of  bone, 
cartilage,  and  connective  tissue  support  and  hold  in  position  these 
organs.  They  are  supplied  with  food  material  by  a  common  system 
of  blood  and  lymph  vessels,  and  their  harmonious  action  is  secured 
through  the  nervous  system.  The  digestive  organs  roughly  prepare 
the  food  for  all,  but  each  has  its  own  secretion,  which  shapes  the 
pabulum  for  intramolecular  assimilation.  This  is  accomplished 
in  both  instances  by  means  of  specific  ferments  that  are  formed 
within  the  cell  molecules.  These  enzymes  bring  about  changes 
in  the  pabulum  at  the  relatively  low  temperature  of  the  body  which 
can  be  wrought  by  inorganic  chemicals  only  at  much  higher  tempera- 
ture and  after  prolonged  action. 

The  cell  molecules  in  each  organ  of  the  higher  animals  have  their 
own  peculiar  composition  and  manifest  their  own  peculiar  function. 
The  chemical  composition  of  the  liver  differs  from  that  of  every 
other  organ  in  the  body.  The  liver  cell  molecules  cast  out  their 
own  characteristic  products  and  absorb  and  assimilate  special 
atomic  groups.  Moreover,  the  tempo  of  metabolism  probably 
differs  in  each  organ,  or  at  least  the  cell  molecules  of  each  organ 
have  their  own  optimum  tempo  to  which  their  metabolic  processes 
conform.  The  more  complicated  the  structure  of  the  cell  molecule, 
the  more  energy  may  be  stored  in  it,  the  greater  its  lability,  and 
the  greater  is  its  susceptibility  to  altered  conditions.  In  the  nervous 
system  the  molecular  structure  is  the  most  complex,  the  amount  of 
stored  energy  is  at  the  maximum,  and  the  readiness  with  which  this 
energy  may  be  released  is  most  manifest.     In  the  active  central 
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nervous  svstem  or  the  brain,  we  have  the  highest  manifestation  of 
the  molecular  functions  that  characterize  life.  The  molecules  that 
make  up  this  structure  are  most  susceptible  to  alteration  in  conditions. 
In  their  function  they  are  influenced  by  slight  disturbances  in  other 
organs.  We  have  heard  much  of  late  concerning  the  influence  of 
mind  upon  the  body,  and  many  who  speak  upon  this  subject  seem 
to  assume  that  there  is  some  entity,  called  mind,  that  controls  the 
body  to  which  it  is  superior,  and  apart  from  which  it  may  exist. 
This  dualistic  doctrine  is  as  old  as  the  philosophy  of  Plato;  it  always 
has  been  and  remains  today  a  dogma  without  scientific  support,  and 
as  an  h>^othesis  it  has  led  to  the  discovery  of  no  scientific  fact. 
Every  attempt  to  apply  it  to  the  treatment  of  disease  has  led  to 
the  development  of  conscious  or  unconscious  charlatanism,  and  has 
resulted  in  more  or  less  marked  atavism.  The  term  functional 
disease  is  now  being  used  by  those  who  know  but  little  concerning 
the  functions  of  the  body  in  either  normal  or  abnormal  states.  It 
seems  to  be  inferred  or  assumed  by  those  using  this  expression  that 
a  mysterious  power  has  been  given  to  some  to  set  the  mechanism 
of  the  disordered  body  aright;  although  those  supposed  to  be 
possessed  of  this  gift  have  no  knowledge  of,  or  but  imperfect  and 
superficial  acquaintance  with,  the  functions  of  the  various  organs 
and  their  interrelations.  In  truth,  we  have  no  evidence  of  the  exist- 
ence of  a  functional  disease  as  thus  understood.  In  health,  the 
several  organs  of  the  body  function  harmoniously;  in  disease,  there 
is  lack  of  perfect  harmony,  and  we  know  of  no  disease  in  which  this 
condition  does  not  exist.  AVe  may  not  always  be  able  to  find  where 
the  basic  fault  lies,  but  shall  we  for  this  reason  stop  looking  for  it, 
shut  our  eyes,  give  over  our  search,  and  ask  some  individual,  quite 
ignorant  of  the  body  and  its  functions,  to  undertake  the  task  of 
inducing  harmonious  activities?  Of  mind  apart  from  the  l)ody, 
we  know  nothing.  Of  the  brain  as  one  of  the  correlated  orjjans,  we 
know  something,  and  by  continued  and  patient  research  we  hope  to 
learn  much  more.  We  do  know  that  the  cell  molecules  of  the  brain 
are  the  most  complex,  the  most  highly  labile,  and  the  most  suscep- 
tible to  external  influences  of  any  of  the  structures  that  constitute 
that  community  of  organs  which  make  up  the  individual.  We 
know  that  the  introduction  of  such  poisons  as  alcohol,  morphine. 
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and  cannabis  indica  into  the  blood  leads  to  disorder  of  cerebral 
function;  that  failure  to  function  properly  on  the  part  of  the  liver, 
kidney,  spleen,  or  other  organs  modifies  the  activity  of  the  brain; 
and  that,  on  the  other  hand,  altered  function  in  the  brain  may  dis- 
turb the  functions  of  these  other  organs.  The  medical  profession 
is  fully  aware  of  the  fact  that  man  thinks  not  only  with  his  brain, 
but  in  a  certain  sense  with  every  organ  in  his  body.  In  other  words, 
we  know  that  the  perfection  of  activity  of  the  brain  is  modified  and 
determined  by  the  proper  and  healthy  activity  of  other  organs  of  the 
body,  although  we  are  ready  to  admit  that  our  knowledge  along  this 
line  is  by  no  means  complete.  We  have  studied  in  myxoedema  the 
effect  of  disordered  function  in  the  thyroid  upon  the  cerebral  activity. 
We  have  learned  that  in  chronic  malaria,  the  cerebral  activities,  the 
ideals,  and  the  philosophy  not  only  of  the  individual  but  of  nations 
may  be  debased;  that  in  uncinariasis  and  other  forms  of  parasitism 
like  results  may  follow.  In  short,  medical  observation  and  study 
have  shown  that  healthy  cerebral  function  is  to  be  found  only  when 
the  activity  of  the  brain  is  properly  influenced  by  normal  function 
of  all  the  correlated  organs.  We  know  equally  well  the  influence 
of  the  brain  on  the  other  organs  of  the  body.  We  are  fully  aware  of 
the  fact  that  impulses  may  be  started  in  the  brain  through  any 
of  the  five  senses  that  may  favorably  or  unfavorably  influence  the 
activities  of  correlated  organs,  and  for  centuries  the  medical  pro- 
fession has  employed  this  physiological  principle  in  the  treatment  of 
disease.  Savory  dishes,  pleasingly  garnished,  through  the  sense  of 
sight  and  smell,  tempt  the  appetite  and  stimulate  the  flow  of  the 
digestive  juices.  Cheerful  surroundings  aid  digestion.  Cheering 
words  improve  the  circulation,  and  hope  is  often  the  best  tonic  that 
the  physician  can  administer.  As  I  have  stated,  the  medical  pro- 
fession has  understood  and  has  utilized  these  physiological  facts 
for  centuries,  and  there  is  nothing  in  them  to  justify  the  founding  of 
any  new  cult.  That  the  brain  of  one  individual  may  be  modified 
in  its  activity  by  the  sounds  that  fall  from  the  lips  of  another  is  as 
much  of  a  physical  fact  as  that  of  the  contraction  of  a  muscle  by  the 
passing  of  an  electric  current  through  its  nerve.  There  is  nothing 
in  this  to  justify  a  dualistic  doctrine  involving  the  existence  of  mind 
apart  from  and  superior   to  matter.      Indeed,  every  step    in  the 
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process  is  in  accord  with  the  laws  of  physics  and  chemistry.  The 
vocal  organs  of  the  speaker  set  in  motion  the  sound  waves  that  strike 
upon  the  ear  of  the  hearer,  the  auditory  nerves  carry  the  impulse 
to  the  brain  centre,  and  the  brain  molecules  respond.  There  is 
nothing  in  it  that  the  most  materialistic  of  philosophers  might  not 
indorse.  Sensibility  or  the  capability  of  responding  to  stimuli  is, 
as  Claude  Bernard  said,  to  a  certain  extent  the  starting  point  of  life; 
it  is  a  primary  phenomenon,  and  from  it  all  others,  physiological, 
intellectual,  and  moral,  develop.  Bechterew  holds  that  irritability 
or  sensibility  is  due  to  a  motile  cohesion  in  the  biomolecule,  and  that 
psychical  activity  is  the  result  of  a  complex  function  of  this  molecule. 
Since  nothing  comes  from  nothing,  the  basis  of  psychical  action 
must  lie  in  the  physiochemical  elements  of  the  organism. 


THREE  CASES  OF  AJMAUROTIC  FAMILY  IDIOCY,  WITH 
AN  ANATOMICAL  STUDY  OF  ONE. 


A   PRELIMINARY   REPORT. 


By  HARLOW  BROOKS,  M.D., 

OF    NEW    YORK. 


Amaurotic  family  idiocy  was  probably  the  first  of  this  class  of 
disorder  to  be  studied  by  modern  methods,  and  it  is  gratifying  to 
note  that  very  little  has  been  added,  either  to  the  clinical  picture 
or  to  the  pathological  anatomy  of  the  disease,  since  the  first  paper 
of  Sachs  appeared. 

The  disease  cannot  perhaps  be  more  briefly  and  satisfactorily 
defined  than  by  quoting  verbatim  the  summary  of  Sachs. 

"  It  is  a  rare  disease  affecting  several  members  of  the  same  family, 
and  characterized  by  distinct  lack  of  mental  development,  by  a 
progressive  weakness  of  all  the  muscles  of  the  body,  and  by  a  defect 
in  vision  (associated  with  changes  in  the  macula  lutea  and  optic 
nerve  atrophy  terminating  in  complete  blindness).  The  disease 
is  generally  fatal,  the  children  dying,  as  a  rule,  in  a  condition  of 
complete  marasmus  before  the  end  of  the  second  year  of  life." 

Usually,  not  all  the  children  of  any  family  are  affected.  In  most 
reported  cases  the  parents  have  been  strong  and  well,  though  in 
a  few  instances  consanguinity  has  been  recorded.  It  seems  abso- 
lutely certain  that  syphilis  can  be  ruled  out  as  concerned  in  the 
production  of  this  strange  malady.  Curiously  enough,  the  disease 
appears  to  be  almost  limited  to  the  offspring  of  Hebrew  parents. 
Sex  is  a  factor  of  no  importance. 

Vogt  has  rather  recently  described  under  the  head  of  the  Juvenile 
Type  of  Family  Idiocy  an  exactly  similar  disease  picture  clinically 
and  pathologically,  except  that  this  form  occurs  in  older  children, 
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of  from  six  to  sixteen  years,  it  is  not  limited  to  the  Jewish  race, 
optic  atrophy  develops  before  or  independently  of  alterations  in 
the  macula  liitea,  and  the  course  of  the  disease  is  less  fulminating 
and  slower  than  in  amaurotic  family  idiocy.  Vogt  classes  in  this 
group  the  cases  reported  by  Higier,  Pelizarus,  and  Freud.  The 
group  of  cases  which  I  wish  to  present  also  belong  definitely  to 
this  type. 

As  the  disease  appears  in  very  young  infants  for  the  most  part, 
it  is  a  little  difficult  to  trace  the  course  of  the  process  accurately, 
but  in  so  far  as  I  can  gather,  defects  of  vision  first  appear,  followed 
closely  by  evidences  of  failing  or  defective  mentality.  In  very 
young  children  deficiencies  in  the  latter  respect  are  naturally  first 
noted  by  the  parents,  but  in  most  instances  when  these  children 
are  presented  to  the  physician  for  examination  pronounced  and 
relatively  advanced  eye  changes  are  demonstrable. 

The  m,usculature  fails  to  develop  properly,  and  this  tissue  becomes 
flabby  and  weak;  none  the  less,  the  reflexes  generally  remain  present 
for  a  long  time  at  least.  ^Mental  deterioration  is  fairly  rapid  and  the 
child  gradually  descends  the  scale  of  mentality  until  only  the  most 
primitive  and  automatic  reactions  persist;  these  finally  fail  and  the 
child  dies  if  not  before  this  time  from  marantic  conditions. 

Naturally  the  greatest  primary  interest  in  the  study  of  this  disease 
centres  in  its  pathology.  This  side  of  the  question  has  been  chiefly 
studied  by  opthalmologists  and  neurologists,  hence,  as  might  be 
expected,  these  special  aspects  of  the  pathological  anatomy  have 
been  most  thoroughly  studied.  In  this  respect,  again,  the  work 
of  Sachs,  followed  a  little  later  by  a  study  by  more  modern  methods 
by  Hirsch,  have  placed  the  lesions  of  the  central  nervous  tissues 
clearly  before  us. 

The  most  striking  alterations  in  the  eye  appear  in  the  region  of 
the  macula  lutea,  where  a  whitish  spot  appears,  in  the  centre  of  which 
a  cherry  red  point  is  seen.  This  is  stated  to  be  due  to  a  local  oedema. 
Later  on,  in  connection  with  this  lesion,  a  few  state  quite  independ- 
ent of  it,  optic  atrophy  with  degeneration  of  the  ganglion  cells  of 
the  retina  takes  place. 

In  the  encephalon  and  throughout  the  entire  spinal  cord  very 
extreme  grades  of  ganglion  cell  degeneration  are  shown,  the  exact 
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types  differing  considerably  according  to  various  investigators. 
Some,  as  Hirsch  and  Onuf,  report  an  oedematous-like  swelling 
of  the  ganglion  cells,  followed  later  by  complete  cytoclasis;  others 
report  the  more  common  types  of  chromotolysis  and  cell  atrophy. 
The  end  result  in  all  instances  is  the  same,  physiological  and  ana- 
tomical obliteration  of  the  ganglion  cells.  The  degree  to  which  this 
takes  place  and  its  widespread,  almost  universal  character  before 
death  ensues  is  truly  remarkable,  and  is  unequalled  by  any  other 
condition  with  which  I  am  acquainted.  Naturally  degenerated 
nerve  fibers  follow.  This  is  most  clearly  shown  in  the  spinal  cord 
and  in  cross-sections  of  the  pyramidal  tracts,  depending,  of  course, 
primarily  on  the  ganglion  cells  which  have  first  or  most  extensively 
suffered. 

Whether  this  ganglion  cell  degeneration  is  an  aplastic  process 
of  congenital  origin,  as  advocated  by  Sachs,  or  a  truly  degenerative 
one,  is  still  partly  in  dispute.  I  think  that  the  general  consensus 
of  opinion  is  that  it  is  aplastic;  a  failure  to  progress  and  conse- 
quently a  cell  deterioration.  A  second  and  quite  popular  theory 
is  that  the  disease  is  of  toxic  origin;  if  so,  why  this  evident  family 
tendency? 

Very  little  has  been  reported  as  to  the  condition  of  the  structures 
of  the  body  outside  of  the  eye  and  the  nervous  tissues,  except,  per- 
haps, that  all  practically  agree  that  the  bloodvessels  are  free  from 
disease.  One  cannot  but  question  if  a  more  close  microscopic 
study  of  the  other  tissues  might  not  show  something  of  suggestive, 
though  perhaps  merely  correlated  nature.  It  is  this  general  side 
of  the  question  which  has  chiefly  interested  me,  who  am  neither 
neurologist  nor  opthalmologist,  and  my  study  of  the  following 
cases  has  frankly  been  from  this  general  standpoint. 

The  privilege  of  studying  these  cases  I  owe  to  my  colleague. 
Dr.  Henry  Wandless,  in  whose  practice  they  occurred  and  who  has 
extensively  studied  the  cases  from  an  ophthalmological  standpoint. 

The  3  cases  occurred  in  a  family  of  seven  children.  The  parents 
are  both  alive  and  well,  and  no  ancestral  history  of  apparent  bearing 
can  be  elicited.  The  father  is  an  Irish-American,  the  mother  an 
Irish-Canadian.  There  is  no  consanguinity.  The  first  child,  a 
boy,  is  now  aged  twenty-one  years,  he  is  somewhat  nervous  but 
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relatively  well.  The  second  child,  also  a  male,  died  at  thirteen 
months  from  unknown  causes,  stated  to  have  been  "convulsions." 
The  third  son,  now  aged  seventeen  years,  is  strong  and  well  except 
for  more  or  less  nervousness,  perhaps  stimulated  by  frequent 
incjuiries  as  to  his  health  and  mentality.  The  fourth  son  developed 
symptoms  of  the  disease  at  the  age  of  six  years.  The  fifth  son 
was  well  and  bright  until  his  eighth  year,  when  he  began  to  develop 
the  same  train  of  symptoms,  to  be  described  later,  as  presented  by 
number  four;  he  is  still  alive  at  the  age  of  eleven  years,  but  the 
disease  is  now  progressing  quite  rapidly. 

The  sixth  child,  a  girl,  aged  seven  years,  now  shows  onset  of 
blindness  with  beginning  optic  atrophy  and  a  progressively  failing 
mentality.  The  last  born,  a  female,  now  aged  four  years,  is  appar- 
ently sound  and  well. 

The  children  have  all  been  brought  up  under  the  healthy  con- 
ditions of  a  country  village.  They  have  been  well  nourished, 
all  partly  breast  fed,  and  every  condition  of  life  about  them  has 
been  satisfactory. 

Up  to  the  time  that  beginning  blindness  appeared  the  children 
were  physically  as  well  and  mentally  as  bright  as  the  average. 
Blindness  was  the  first  apparent  symptom  in  each  instance,  and 
number  four  made  progress  in  a  school  for  the  blind,  but  was  finally 
withdrawn  after  one  year  because  of  failing  mentality. 

John,  the  case  on  which  we  secured  an  autopsy,  was  well  up 
to  his  fifth  year  when  he  began  to  go  to  school,  where  he  progressed 
satisfactorily,  but  as  his  eyesight  began  to  fail  he  was  withdrawn. 
In  the  spring  of  his  sLxth  year  he  fell  and  hurt  his  head;  he  is  said 
to  have  had  sugar  in  his  urine  following  this  fall,  but  the  child  did 
not  go  to  bed  and  on  the  next  day  was  about  his  play  as  usual. 
His  parents  noted  mental  deterioration  during  his  ninth  year,  which 
he  spent  in  a  school  for  the  blind.  He  then  developed  a  staggering 
gait,  with  rapid  wasting  of  the  muscles,  and  would  run  until  exhausted, 
always  circling  to  the  right.  The  fifth  brother  has  since  developed 
this  peculiar  symptom.  He  was  then  taken  to  a  dispensary,  where 
he  was  seen  by  Dr.  Ramsey  Hunt,  who  has  kindly  furnished  us 
with  full  notes,  from  which  we  abstract  the  following  status: 

"Gait  uncertain,  attitude  uncertain.     Nutrition  good.     Reflexes 
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normal.  Postneuritic  atrophy  of  both  optic  nerves,  totally  blind. 
Remembers  what  he  was  taught  several  years  ago,  but  cannot 
acquire  anything  now." 

Under  observation  in  the  hospital  emaciation  took  place,  con- 
vulsive twitchings  of  the  face  appeared,  speech  rapidly  failed,  and 
the  mentality  progressively  deteriorated.  The  parents  told  me  that 
he  grew  worse  very  rapidly  in  the  hospital,  and  for  two  years  before 
death  the  mind  was  totally  gone.  He  was  not  incontinent,  but 
voided  stools  and  urine  at  will  and  without  regard  to  place.  Up 
to  the  last  few  weeks  of  life  he  would  masticate  and  swallow  food 
placed  in  the  mouth.  Hearing  apparently  remained  acute  until 
the  last. 

During  the  last  two  years  he  had  periods  when  he  would  scream 
most  distressingly  for  hours  at  a  time.  He  was  bedridden  for  the 
eight  months  preceding  death,  mentality  was  totally  gone,  and 
during  this  time  he  lived  a  life  psychically  no  higher  than  that  of 
the  lowest  reptile.  It  is  stated  that  the  last  voluntary  act  mani- 
fested was  masturbation,  to  which  he  had  long  been  addicted. 

An  autopsy  was  secured  about  five  hours  after  death,  the  body 
meanwhile  having  lain  in  an  open  chamber  at  a  temperature  below 
freezing.     A  brief  summary  of  the  protocol  is  as  follows: 

Extreme  emaciation  and  wasting  of  the  skeletal  muscles.  The 
external  genital  organs  alone  appear  well  nourished.  The  entire 
encephalon  is  tremendously  atrophied,  especially  evident  in  the 
frontal  portion  of  the  cerebrum,  but  otherwise  the  general  conforma- 
tion of  the  brain  is  good  and  the  markings  are  normal  and  sym- 
metrical, though  atrophy  of  the  convolutions  is  extreme,  particularly 
in  the  frontal  regions.  The  consistence  of  the  tissue  is  greatly 
augmented,  and  on  incision  the  creaking  resistance  described  by 
Sachs  is  strikingly  shown.  The  color  of  the  brain  tissues  is  a 
dirty  saflFron,  but  differentiation  of  white  and  gray  matter  is  still 
distinct.  The  cerebrum,  cerebellum,  and  medulla  have  a  united 
weight  of  but  20  ounces. 

The  amount  of  paniculus  throughout  is  very  small,  but  no  general 
visceral  changes  of  significance  are  found  except  as  herein  noted. 
The  thyroid  was  small,  microscopically  normal.  The  thymus 
is  represented  by  a  considerable  mass  of  flabby  oedematous  tissue. 
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The  adrenal  bodies  are  atrophic  and  deeply  pigmented.  The 
pitiiituary  body  is  not  grossly  changed.  The  tissues  are  anemic 
throughout,  and  the  scanty  clot  is  of  the  "currant-jelly"  t^'pe. 

The  cause  of  death  was  found  to  be  asthenia  and  anemia  termi- 
nating atrophy  of  the  cerebrospinal  axis. 

A  thorough  microscopic  study  of  all  the  tissues  of  the  body  was 
made;  only  the  following  points,  however,  appear  to  be  of  suflBciently 
crucial  importance  to  justify  narration  in  this  summary. 

Tremendous  degeneration,  amounting  to  complete  cytoclasis, 
was  shown  in  the  ganglion  cells  throughout.  Occasional  large, 
structureless,  oedematous,  nucleated  bodies,  hardly  recognizable 
as  ganglion  cells,  were  seen.  All  types  and  degrees  of  cell  degenera- 
tion can  be  demonstrated,  but  a  normal  cell  was  found  only  with  the 
greatest  diflSculty.  iUthough  these  changes  were  present  in  every 
part  of  the  central  nervous  tissues,  they  were  most  marked  in  the 
cerebral  cortex,  perhaps  least  so  in  the  cerebellum.  The  changes 
in  the  medullary  nuclei  w^ere  so  tremendous  that  it  is  difficult  to 
understand  how  life  could  have  continued  so  long. 

No  alterations  could  be  made  out  in  the  glia  except  that  com- 
pletely destroyed  cells  were  represented  by  open  spaces  and  an 
oedematous  appearance  of  the  tissue  thereby  presented. 

Degenerated  fibers  were  evident  in  all  tracts  of  the  spinal  cord, 
most  frequent  in  the  columns  of  Gall  and  Burdach  and  in  the 
pyramidal  tracts. 

Extensive  disintegration  with  complete  degeneration  of  the 
ganglion  cells  was  manifest  in  the  retina,  and  atrophy  of  the  optic 
nerves  was  complete. 

These  changes  correspond,  as  a  whole,  with  those  reported  by 
practically  all  observers  as  present  in  this  disease. 

The  substance  of  the  persistent  thymus  body  was  found  to  be 
composed  of  a  dense  fibrous  stroma  supporting  columns  of  hyper- 
plastic epithelioid  cells.  Lymphoid  tissue  was  scanty  and  the 
bodies  of  Hassel  absent,  unless,  as  I  think  to  be  the  case,  the  masses 
and  columns  of  epitheloid  cells  represent  hyperplastic  Hassel's 
corpuscles. 

The  adrenal  glands  showed  in  the  cortex  frequent  adenomatous 
nodules,  in  which  marked  cell  degeneration  with   the   formation 
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of  a  colloid-like  secretion  was  evident.  Degeneration  of  the  paren- 
chymatous type  was  also  demonstrable  in  the  regular  adrenal  cells. 

The  pituitary  body  showed  no  apparent  changes  in  the  posterior 
lobe.  The  anterior  portion  was  large  and  even  unusually  hyper- 
emic.  INIarked  degeneration  of  the  chromophilic  cells  was  shown, 
together  with  atypical  karyokinetic  figures  and  pseudogiant  cells 
(multinucleated),  apparently  indicative  of  abnormal  hyperplasia. 
No  colloid  secreting  acini  were  present  in  any  of  the  sections 
examined. 

Summarized,  then,  in  addition  to  the  changes  reported  in  practi- 
cally all  cases  of  amaurotic  family  idiocy,  I  have  found  marked 
and  more  or  less  characteristic  alterations  in  the  thymus  body 
and  in  the  adrenal  and  pituituary  glands  These  lesions  are  of 
such  nature  as  to  strongly  suggest  long  standing  atypical  functional 
activity.  AVith  our  certain  knowledge  of  the  dependency  for 
proper  growth  and  function  of  the  central  nervous  tissues  on  the 
normal  activity  of  these  bodies,  it  seems  justifiable  to  assume  a 
possible  causal  relationship  in  this  condition.  This  is  especially 
suggested  by  the  well  authenticated  dependency  existing  between 
the  adrenal  and  neural  activity  and  evolution,  especially  as  demon- 
strated by  the  experiments  of  Brown-Sequard  and  of  Tizzoni,  and 
also  by  the  probable  role  which  disease  (hypersecretion)  of  the 
pituituary  plays  in  acromegalia. 

On  the  other  hand,  it  is  quite  possible  that  these  lesions  in  the 
ductless  glands  are  merely  concomitant  or  associated  ones,  perhaps 
they  are  even  secondarily  dependent  on  ganglionic  changes  of 
purely  congenital  nature.  This  does  not,  however,  accord  with 
our  present  day  ideas  as  to  the  role  which  these  bodies  and  their 
secretions  play  in  the  animal  economy. 

I  also  wish  to  particularly  call  attention  to  the  fact  that  the  altera- 
tions which  I  have  found  in  these  important  tissues  in  this  case 
are  such  as  would  escape  the  attention  were  not  careful  micro- 
scopic studies  made.  This  may  account  for  the  failure  of  others 
to  report  such  lesions,  for  in  nearly  all  reported  studies  the  investi- 
gations (microscopic)  have  apparently  been  limited  to  the  eye  and 
to  the  central  nervous  tissues. 

These  cases  diverge  from  the  typical  picture  of  Tay-Sachs'  disease 
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in  only  the  following  particulars:  In  the  first  place  the  patients 
were  of  Irish  and  not  Hebrew  ancestry.  All  developed  much 
later  in  life  than  is  usual  in  typical  amaurotic  family  idiocy.  The 
course  is  much  slower  in  the  cases  reported  by  me.  Finally,  lesions 
outside  the  nervous  system  and  eye  have  been  found. 

In  all  except  the  last  characteristic  my  cases  precisely  correspond 
with  the  condition  noted  in  the  juvenile  type  of  family  idiocy  as 
described  by  Vogt.  The  clinical  and  the  pathological  picture  are 
otherwise  identical,  and  I  believe  that  no  question  can  exist  but 
that  these  are  true  cases  of  amaurotic  family  idiocy. 

In  conclusion,  I  believe  that  I  have  shown  lesions  of  importance 
and  of  a  sufficiently  evident  character  in  structures  known  to  bear 
a  most  direct  relationship  to  the  nutrition  and  functional  activity 
of  the  cerebrospinal  axis.  I  believe  that  we  are  then  justified  in 
tentatively  suggesting  that  these  changes  are  the  anterior  and  pri- 
mary ones  concerned  in  the  development  of  th's  mysterious  disease. 


DISCUSSION. 


Dr.  B.  Sachs:  The  case  which  Dr.  Brooks  has  so  well  described  represents, 
I  think,  a  form  of  disease  that  is  very  closely  allied  to  amaurotic  family  idiocy 
It  is  entirely  in  line  with  the  cases  that  Vogt  has  designated  as  the  juvenile  form 
of  amaurotic  family  idiocy.  The  typical  amaurotic  family  idiocy,  I  am  perfectly 
willing  to  concede,  is  so  closely  allied  to  this  form  that  it  is  very  difficult  to  dis- 
tinguish between  the  two,  except  that  the  genuine  amaurotic  family  idiocy  jirob- 
ably  represents  a  more  fulminating  form  of  the  disease.  All  of  the  children  who 
have  the  disease  coming  under  that  head  die  within  the  first  two  or  three  years  of 
life.  There  are  also  changes  in  the  macula  lutea  which  are  not  present  in  these 
cases,  and  there  is  reason  to  believe  that  the  condition  is  much  more  rai)idly  pro- 
gressive than  in  the  t\'pe  described  by  Dr.  Brooks.  It  is  all  the  more  interesting 
to  compare  the  anatomical  findings  in  the  two  groups  of  cases,  and  the  anatomical 
findings  are  also  very  similar  in  both  these  forms.  I  have,  at  present,  under  study 
and  investigation  a  case,  in  which  I  have  been  assisted  by  Dr.  Mendlebaum  and 
Dr.  Straus,  of  the  Mt.  Sinai  Hospital  in  New  York,  of  typical  amaurotic  family 
idiocy,  and  I  have  brought  along  some  figures  and  drawings  made  of  this  last  case, 
and  I  think  those  who  have  not  been  made  familiar  with  the  pathological  changes 
in  the  cell  structure  will  perhaps  he  interested  in  these  figures  and  drawings  that 
I  am  now  passing  around. 

The  changes  are  in  the  ganglion  cells,  and  perhaps  it  is  best  to  say  tliat  the 
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pathological  findings  in  the  disease  represent  a  change  in  the  entire  gray  matter 
of  the  central  nervous  system.  All  the  investigators  are  agreed  that  there  is  not  a 
normal  ganglion  cell  left  in  any  part  of  the  central  nervous  system — cerebrum, 
cerebellum,  or  spinal  cord.  The  changes  in  the  cells  are  most  marked.  They 
represent,  in  a  word,  a  swelling  of  the  cell  body  and  an  unusual  swelling  of  the 
dendrites,  whereas  the  axone,  as  a  rule,  remains  comparatively  unimpaired.  It  is 
rather  interesting  to  note  that  the  changes  here  are  not  in  the  fibrillae  of  the  cell, 
but  rather  in  the  plasma  of  the  cell.  I  believe  that  everything  that  happens  to  the 
cell  and  its  prolongations  is  the  result  of  changes  in  the  plasma  of  the  cell  body. 
And  if  looked  at  from  that  point  of  view,  I  think  the  findings  will  show  farther  on 
some  of  the  peculiarities  of  family  diseases. 

As  regards  the  theory  of  the  disease,  I  am  not  yet  willing  to  go  to  the  length 
that  Dr.  Brooks  has  gone,  although  it  is  extremely  interesting  to  hear  of  his 
findings  in  these  juvenile  cases.  I  will  say,  in  justification  of  others  who  have 
examined  these  cases,  that  the  attempt  has  been  made  to  examine  every  single 
organ  of  the  body,  and  in  the  earlier  cases  of  typical  amaurotic  idiocy  no  changes 
in  the  adrenals  or  thymus  or  pituitary  body  have  been  found  such  as  Dr.  Brooks 
describes.    His  figures  are,  therefore,  of  peculiar  interest. 

As  regards  the  theory  of  the  disease,  there  have  been  two  different  opinions. 
One  was — and  this  is  a  theory  that  I  still  hold — that  the  disease  is  one  that  in  a 
sense  is  a  congenital  affair.  The  proper  view,  it  seems  to  me,  to  take  of  it  is  that 
in  children  who  are  afflicted  with  this  disease  the  defect  in  the  nervous  system  is 
such  that  the  highest  nerve  elements  are  only  capable  of  a  certain  and  a  very 
limited  function.  In  other  words,  that  they  are  so  equipped  that  they  can  only 
perform  their  function  properly  for  a  number  of  months  and  then  give  out,  and, 
in  consequence  of  this,  undergo  degeneration.  In  other  words,  it  is  in  line  with  the 
process  that  Gowers  has  recently  described,  and  also  with  the  belief  of  Edinger 
that  the  cells  are  easily  exhausted,  that  there  is  no  proper  repair,  and  that  they, 
therefore,  undergo  changes,  and  are  unable  to  perform  the  simplest  functions  of 
life  such  as  they  are  called  upon  to  perform.  The  other  theory  is  that  these 
changes  in  the  cells  are  of  toxic  origin,  and  are  due  to  toxic  causes.  I  cannot  con- 
ceive that  any  family  disease  should  be  due  to  toxic  causes  and  nothing  else.  The 
only  way  of  harmonizing  the  two  views  is  perhaps  to  assume  that  if  cells  are 
improperly  equipped  for  the  functions  of  life  they  are  more  readily  affected 
by  mildly  toxic  agents  than  the  normal  cell  is.  At  all  events,  we  cannot  get 
away  from  the  fact  that  if  children  have  a  properly  equipped  nervous  system, 
are  born  with  a  nervous  system  that  is  ready  to  perform  its  full  functions,  such 
children  can  never  develop  this  disease.  In  other  words,  there  is  a  congenital 
defect  in  structural  and  functional  equipment  on  the  part  of  the  gray  matter  of 
the  nervous  system. 


CLINICAL  EXPERIMENTS  WITH  HOMOLOGOUS  VAC- 
CINES  IN    THE    TREATMENT    OF    SEPTIC 
ENDOCARDITIS  AND  PYEMIA. 


By  W.  GIL:^L\X  THOMPSON,  M.D., 

OF    NEW    YORK. 


Following  the  method  of  Sir  Almroth  E.  Wright^  of  the  injection 
of  homologous  or  autochthonous  vaccines,  I  have  treated  a  series 
of  cases  of  septic  (streptococcal)  endocarditis  and  pyemia  with 
results  which  have  again  demonstrated  its  effectiveness,  and  afford 
strong  hope  of  greater  success  when  the  technique  shall  have  become 
better  understood.  Of  the  series  herein  reported,  three  cases  of  septic 
endocarditis  were  cured,  with  one  of  serious  pyemia,  and  in  several 
other  cases  of  septic  endocarditis  there  was  clinical  evidence  that 
the  septic  process  had  been  completely  controlled,  although  su}> 
sequently  death  ensued  from  such  complications  as  tuberculosis  or 
pneumonia,  which  as  yet  are  beyond  the  influence  of  vaccine  treat- 
ment. 

In  several  of  the  cases  pol}walent  vaccines  were  employed,  but 
without  benefit,  before  homologous  vaccines  could  be  obtained, 
which  latter  proved  effective.  In  fact,  in  no  case  in  which  the  homol- 
ogous vaccines  were  used  was  there  failure  to  produce  some  degree 
of  reaction,  such  as  a  downward  temperature  movement  and  other 
indications  of  at  least  temporary  betterment,  and  several  patients 
who  came  under  treatment  after  months  of  illness,  in  a  condition 
in  which  a  fatal  issue  seemed  imminent,  gave  evidence  of  an  arrested 
progress  of  the  disease  for  many  weeks. 

Case  I. — Septic  Endocarditis.  The  patient,  an  Italian  laborer, 
aged  thirty-four  years,  had  been  ill  for  a  month  before  he  entered 

1  Trans.  Harvey  Society  of  New  York,  1907. 
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the  Presbyterian  Hospital.  He  became  suddenly  ill  with  rigors, 
prostration,  and  fever  having  a  daily  periodicity.  On  admission 
the  heart  was  found  enlarged  an  inch  to  the  left,  with  a  loud,  rough, 
booming  apical  systolic  murmur.  A  similar  murmur  appeared  sub- 
sequently over  the  aortic  valve.  Numerous  petechise  were  present, 
and  there  were  subcrepitant  rales  at  the  base  of  both  lungs.  The 
murmurs  increased  in  intensity,  and  three  weeks  before  death  the 
lower  lobe  of  the  left  lung  became  consolidated  and  fluid  was  aspi- 
rated from  the  pleura.  A  pure  Streptococcus  pyogenes  aureus 
culture  was  twice  obtained  from  the  blood,  being  once  associated 
with  a  large  colon  bacillus.  The  percentage  of  polynuclear  cells  in 
the  blood  was  83.5,  and  the  leukocytes  numbered  14,600.  Although 
the  patient  died  forty-four  days  after  admission,  his  temperature 
(Chart  I)  illustrated  strikingly  the  influence  of  increasing  doses  of 
the  vaccine  derived  from  the  first  blood  culture,  w^hich  caused  a 
total  fall  of  11°  (from  104.5°  to  93.5°  F.)  Recovery  was  impossible 
from  the  fact  that,  in  addition  to  the  vegetative  endocarditis  observed 
at  autopsy,  there  were  present  acute  nephritis,  clii'onic  pulmonary 
tuberculosis,  pleurisy,  and  infarct  of  the  spleen.  Examination  of  the 
heart  showed  fine  vegetations  on  the  free  border  of  the  left  anterior 
aortic  cusp,  on  the  ventricular  surface;  the  poster  or  cusp  was 
retracted  and  thickened  along  the  free  border,  and  presented  a  large 
mulberry  vegetation,  1x2  cm. ;  on  the  corresponding  aortic  surface 
of  this  cusp  were  two  cul-de-sacs  which  extended  into  the  vegetation. 
The  other  valves  and  the  coronary  arteries  were  normal. 

The  patient  received  four  subcutaneous  vaccinations  at  intervals 
of  six  days,  containing  in  series,  50,000,000,  100,000,000,  and  two  of 
200,000,000  dead  streptococci.  For  the  ten  days  preceding  the 
first  vaccination  the  temperature  had  ranged  steadily  between  101.5° 
and  104.5°  F.  The  first  vaccination  of  50,000,000  reduced  the  tem- 
perature in  thirty-six  hours  from  104.5°  to  normal,  and  kept  it  normal 
and  slightly  subnormal  for  eighteen  hours.  It  rose  again  to  103.5°, 
when  the  second  vaccination  brought  it  gradually  down  in  two  days 
to  normal  and  subnormal.  It  rose  again  until  it  reached  105°  F., 
when  the  third  vaccination  of  double  the  previous  strength  again 
reduced  it  in  thirty-six  hours  to  normal,  and  finally  subnormal,  where 
it  remained  until  the  fourth  vaccination. 
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Up  to  this  time  there  appeared  to  be  improvement  in  the  patient's 
condition,  commensurate  with  the  decHne  in  temperature.  It  was 
determined,  however,  to  give  the  fourth  vaccination,  but  for  the 
fourteen  succeeding  days  before  death  the  temperature  remained 
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markedly  subnormal,  and  on  one  occasion  fell  as  low  as  93.5°  F., 
as  stated  above.  During  this  time  the  patient's  pulmonary  and 
pleural  symptoms  made  serious  advance,  and  he  became  rapidly 
weaker.    It  mav  have  been  an  error  to  have  given  so  large  a  final 


24  THOMPSON:   HOMOLOGOUS   VACCINES 

vaccination,  but  if  so  it  was  due  to  lack  of  experience  with  an  entirely 
new  method,  although  the  probability  remains  that  death  was 
more  directly  caused  by  the  severe  nephritis,  tuberculosis,  and  the 
extreme  damage  to  the  aortic  cusp. 

Case  II. — Septic  Endocarditis.  This  was  likewise  an  unfair 
test  of  any  treatment,  owing  to  the  great  number  of  complicating 
maladies,  yet  it  illustrates,  in  less  striking  manner,  the  influence 
of  the  vaccines  on  temperature.  The  patient,  an  Italian,  aged  forty 
years,  had  been  at  work  in  apparent  health,  until  three  weeks 
before  admission  to  the  Presbyterian  Hospital,  when  he  was  attacked 
with  paroxysmal  rigors  and  fever.  He  felt  somewhat  better  on 
alternate  days,  but  was  always  feverish.  One  week  before  admis- 
sion the  calves  of  both  legs  became  swollen  and  painful,  presumably 
from  neuritis,  and  palpitation  was  complained  of.  On  admission 
there  was  no  cardiac  murmur,  but  later  a  loud  aortic  systolic  murmur 
developed,  and  the  apex  was  found  in  the  fifth  intercostal  space 
11.5  cm.  to  the  left  of  the  midsternal  line.  The  leukocytes  numbered 
19,300,  and  the  polynuclear  percentage  was  86.7.  It  is  worth  noting 
that  as  the  case  progressed  and  before  treatment  began,  the  leuko- 
cytes spontaneously  dropped  to  10,000  and  the  polynuclear  count 
to  81  per  cent.  Two  blood  cultures  gave  pure  streptococci.  For 
some  days  there  was  a  daily  severe  chill  that  accompanied  great 
fluctuations  in  temperature,  which  on  one  occasion  amounted  to 
9.5°  F.  (from  96°  to  105.5°  F.).  Four  weeks  after  admission  a  sub- 
cutaneous vaccination  of  50,000,000  dead  streptococci  was  given, 
followed  in  six  days  by  another  of  twice  that  amount.  The  first 
vaccination  kept  the  temperature  at  or  below  the  normal  for  two 
days,  and  the  second  was  followed  by  three  days  of  normal  tempera- 
ture, when  death  ensued.  There  were  so  many  lesions  observed 
at  autopsy  that  this  case,  like  the  preceding  one,  must  have  been 
doomed  from  the  commencement.  These  lesions  were:  Senile 
emphysema  with  pulmonary  gangrene;  chronic  interstitial  nephritis 
and  myocarditis;  cholelithiasis;  chronic  pancreatitis;  acute  peri- 
splenitis; early  cirrhosis  of  the  liver;  abscesses  of  abdominal  lymph 
nodes;  w^hite  infarcts  of  the  spleen,  and  red  infarcts  of  the  kidney. 
The  aortic  valves  presented  acute  and  subacute  vegetative  endo- 
carditis, and  smears  from  the  vegetations  gave  streptococci.     In 
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this  case  the  vaccines  unquestionably  controlled  the  temperature,  but, 
owing  doubtless  to  the  numerous  complications  present,  produced 
no  other  effect. 

Case  III. — Septic  Endocarditis.  The  patient  was  a  railway 
guard,  aged  thirty  years.  Two  weeks  before  admission  to  the 
Bellevue  Hospital  he  became  acutely  ill  with  a  sore  throat,  chills, 
sweating,  headache,  slight  cough,  and  mucous  expectoration.  On 
admission  no  cardiac  murmur  was  heard,  but  a  fortnight  later  a 
loud,  harsh,  systolic  aortic  murmur  developed  and  persisted.  Dur- 
ing the  first  three  weeks  that  the  patient  was  under  observation  he 
exhibited  an  exceedingly  irregular  temperature  (Chart  II),  which 
several  times  rose  to  106°  F.,  and  on  one  occasion  fluctuated  9°  F.  in 
one  day  (from  97°  to  106°  F.).  During  this  period,  also,  five  blood 
cultures  were  made,  three  of  which  gave  pure  stains  of  Streptococcus 
pyogenes  aureus,  but  it  is  interesting  to  remark  that  the  first  and  fourth 
were  sterile.  The  leukocytes  numbered  16,000,  and  the  polynuclear 
percentage  was  84.  During  the  succeeding  four  weeks  ten  sub- 
cutaneous vaccinations  were  given  at  varying  intervals,  some  of 
them  on  succeeding  days,  others  at  intervals  of  four  or  five  days. 
In  8  of  the  vaccinations  100,000,000  dead  streptococci  were  given, 
derived  from  the  patient's  own  blood  cultures.  In  one  instance 
300,000,000  and  in  another  200,000,000  were  given.  Thus,  in  all, 
the  patient  received  1,300,000,000.  The  injections  had  remarkable 
effect  upon  the  temperature,  reducing  it  within  two  days  from 
105°  F.  to  normal,  and  repeatedly  reducing  it  when  it  tended  to  rise 
again.  It  never  became  so  markedly  subnormal  as  in  the  two  pre- 
ceding cases.  There  was  coincident  improvement  in  all  the  symp- 
toms. Having  been  apparently  dying,  the  patient  gained  in  strength 
and  weight,  the  leukocyte  count  dropped  to  8000,  and  the  poly- 
nuclear percentage  to  53;  the  temperature  finally  remained  normal 
and  recovery  became  complete,  with  a  gain  in  weight  of  thirteen 
pounds. 

Case  IV. — Septic  Endocarditis.  The  patient,  a  girl,  aged  seven- 
teen years,  had  had  a  septic  temperature  for  more  than  five  months, 
with  occasional  chills  and  sweating,  when  first  seen  by  me  in  con- 
sultation. A  loud,  harsh,  mitral  systolic  murmur  had  developed 
after  a  few  weeks  of  illness,  and  petechite  were  present.     Despite 
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the  apparent  good  digestion  of  ample  food,  emaciation  was  extreme, 
and  reached  a  degree  rarely  equalled  in  the  young  excepting  in 
protracted  cerebrospinal  meningitis.  At  my  suggestion  a  blood 
culture  was  made  by  Dr.  Hastings,  and  it  proved  to  contain 
Streptococcus  tenuans.  This  germ,  injected  in  a  mouse,  caused 
death  in  three  days,  with  extraordinary  emaciation,  so  that  the 
animal  appeared  to  be  merely  skin  and  bones.  A  vaccine  made 
from  the  blood  culture  was  given  repeatedly  in  doses  of  13,000,000 
to  20,000,000.  The  dosage  was  small  because  of  the  feebleness  of 
the  patient  and  the  difficulty  of  giving  hypodermic  injections  to  one 
so  emaciated.  About  two  dozen  vaccinations  were  given,  at  first 
one  every  other  day,  and  later  one  every  day.  The  effect  on  the  tem- 
perature, doubtless  owing  to  the  small  dosage,  was  less  spectacular 
than  in  the  three  previous  cases,  but  the  vaccinations  steadied  the 
temperature,  that  is,  converted  it  from  a  markedly  septic  type  with 
wide  daily  excursions  to  a  continued  type  with  a  gradual  favorable 
downward  trend.  The  heart  action  also  became  steadier  and  less 
tumultuous,  the  systole  being  better  sustained.  On  one  occasion 
the  temperature  fell  to  normal  for  the  first  time  in  a  month  after 
vaccination,  and  there  was  a  coincident  fall  in  the  pulse  rate  from  an 
average  of  120  to  94.  A  blood  culture  made  after  several  vaccina- 
tions had  been  given  showed  a  marked  reduction  in  the  number 
of  germs  present.  It  is  conceivable  that  in  this  case  the  refractory 
temperature  was  in  part  due  to  tissue  starvation,  for  I  have  rarely 
seen  greater  emaciation.  Normal  heat  regulation  in  such  a  case 
naturally  would  be  disturbed.  The  tendency  to  emaciation  and 
asthenia,  however,  did  not  yield  to  the  vaccination  treatment,  and 
after  two  months  the  patient  succumbed. 

Case  V. — Septic  Endocarditis.  The  patient  was  a  young  woman, 
aged  nineteen  years,  pregnant  on  admission  to  the  Presbyterian 
Hospital.  On  admission  she  was  very  weak  and  emaciated,  and 
she  exhibited  a  septic  temperature  which  ranged  from  97°  to 
103.5°  F.,  progressive  anemia,  petechiae,  and  a  loud,  harsh,  but 
variable  systolic  murmur  over  the  base  of  the  heart.  Polynucleosis 
reached  89  per  cent.,  but  the  leukocyte  count  was  never  high,  the 
maximum  being  10,300,  with  subsequent  spontaneous  fall  to  (iOOO. 
Two  blood  cultures  were  negative,  and  5  injections  of  10  c.c.  each 
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of  Parke  Davis'  antistreptococcus  polvv^alent  serum  produced  no 
effect  of  any  kind.  A  third  culture  gave  Streptococcus  pyogenes 
aureus,  from  which  a  vaccine  was  made  by  Dr.  Meakins.  Two 
vaccinations  of  100,000,000  each  and  one  of  200,000,000  were 
given  at  intervals  of  four  days.  The  effect  on  the  temperature 
resembled  that  in  the  previous  case,  that  is,  the  maximum  was 
lowered  a  degree  and  the  course  became  steadier  and  distinctly 
less  septic.  Shortly  after  the  second  vaccination  the  patient  was 
delivered  of  a  seven  months'  feeble  infant,  which  lived  about  twenty- 
four  hours.  I  was  interested  to  learn  whether  this  infant's  blood 
was  infected,  but  a  culture  proved  sterile.  Soon  afterward  the 
mother  died,  the  vaccinations  having  proved  of  merely  slight  tem- 
porary benefit. 

Case  VI. — Septic  Endocarditis.  The  patient  was  a  young  mar- 
ried woman,  aged  twenty  years,  who  entered  Bellevue  Hospital 
with  a  septic  vaginal  discharge  two  weeks  after  an  abortion.  She 
had  a  septic  temperature  ranging  from  101°  to  103°  F.,  and  was  very 
feeble.  There  was  a  general  neuritis  involving  both  arms  and 
legs.  She  was  curetted  and  a  vaccine  was  made  from  the  uterine 
streptococci.  Subsequently  large  abscesses  were  opened  in  the 
left  ankle,  left  hand,  and  both  elbows.  A  second  vaccine  was  made 
from  one  of  the  abscesses.  The  patient  developed  a  faint  pulmonic 
systolic  and  a  presystolic  mitral  murmur  while  under  observation. 
A  few  petechise  appeared.  After  several  vaccinations  were  given, 
the  patient  showed  decided  improvement  and  streptococci  disap- 
peared from  the  pus  in  the  last  abscess.  In  all,  eight  vaccinations 
were  given,  in  quantities  varying  from  45,000,000  to  150,000,000 
dead  streptococci.  Four  blood  cultures  proved  negative.  After  five 
weeks  of  fever  the  temperature  began  to  decline,  and  a  week  later 
it  became  normal  and  so  remained,  while  the  patient  completely 
recovered  excepting  the  persistence  of  the  heart  murmur. 

This  case  may  fairly  rank  as  a  septic  endocarditis,  for,  despite 
the  negative  blood  cultures,  streptococci  were  obtained  from  the 
uterus  and  abscesses,  and  the  heart  murmurs  and  petechise  developed 
under  observation. 

Case  VII. — Septic  Endocarditis.  Recovery  from  Sepsis;  Sub- 
sequent Death  from  Pneumonia.     For  the  following  abstract  of  an 
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additional  case  observed  at  the  Lincoln  Hospital  I  am  indebted  to 
Dr.  Walter  L.  Xiles,  who  followed  the  case  in  the  service  of  Dr. 
N.  R.  Norton : 

The  patient  was  a  Greek  boy,  aged  sixteen  years,  who,  two  weeks 
before  admission  to  the  hospital,  was  taken  ill  acutely  with  palpita- 
tion, dyspnoea,  oedema  of  the  feet,  and  lumbar  pain.  Under  observa- 
tion he  developed  a  septic  temperature  wliich  lasted  three  weeks 
until  controlled  by  vaccine.  There  was  a  diastolic  and  systolic 
aortic  murmur  and  a  systolic  mitral  murmur.  Pericarditis  with 
effusion  required  aspiration.  Blood  culture  revealed  Staphylo- 
coccus aureus.  There  was  a  leukoc^iosis  of  18,000  and  a  poly- 
nucleosis of  91  per  cent.  In  all,  10  vaccinations  with  homologous 
vaccine  were  given  in  periods  varying  from  one  to  three  days,  and 
doses  varpng  from  100,000,000  to  725,000,000.  The  vaccinations 
produced  remarkable  response  in  lowering  the  temperature,  the 
largest  dose  causing  a  fall  in  two  days  of  8°  F.  (from  103°  to  95°  F.). 

After  sixteen  days  of  vaccination  treatment,  the  temperature 
remained  normal  and  subnormal  for  a  month,  and  the  notes  of  the 
case  record  "clinical  picture  entirely  changed;  patient  eats  well, 
sleeps  well,  feels  well;  wants  to  get  up."  The  blood  cultures  became 
negative  and  the  patient  was  evidently  cured  of  the  septicemia. 
Unfortunately,  at  the  end  of  the  month  he  acquired  pneumonia  and 
died. 

Case  VIII. — Pyemia.  The  patient  was  a  railway  employee, 
aged  thirty  years,  with  pyemia.  Ten  days  before  admission  to  the 
Presbyterian  Hospital  the  patient  burned  off  a  "wart"  on  his  right 
hand  with  caustic.  The  wound  became  infected  with  staphylococci 
and  the  hand  greatly  swollen.  Bronchopneumonia  ensued,  for  which 
the  patient  sought  hospital  relief.  The  bronchopneumonia  ran  the 
usual  course,  but  defers-escence  was  interrupted  by  a  septic  tempera- 
ture which  lasted  three  weeks,  with  a  maximum  rise  to  105°  F.  and 
daily  fluctuations  of  3°  F.  (Chart  IIIj.  The  right  hand  and  wrist  had 
to  be  incised  twice.  Shortly  after  admission  the  left  hand  became  the 
seat  of  purulent  infection,  and  likewise  was  incised.  On  the  fifteenth 
day  septic  arthritis  of  the  right  knee-joint  developed,  with  extensive 
fluctuation.  On  the  nineteenth  day  pyonephrosis  was  discovered, 
and  on  the  twenty-seventh  day  a  rapidly  spreading  diffuse  abscess 
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formed  over  the  upper  left  side  of  the  chest  wall  and  shoulder,  which 
soon  contained  a  pint  of  pus.  I  invited  one  of  the  visiting  surgeons 
to  open  it,  but  the  patient  was  so  extremely  weak  that  the  surgeon 
said  death  would  probably  occur  within  a  few  hours,  and  thought 
it  useless  to  operate.  I  therefore  directed  my  house  physician  to 
insert  an  aspirating  needle  and  remove  what  pus  he  could.  The 
next  day  vaccine  treatment  was  begun,  and  such  prompt  improve- 
ment followed  that  the  surgeon  consented  to  open  the  shoulder 
abscess,  and  evacuated  a  dozen  ounces  of  pus.  The  knee-joint  had 
been  previously  aspirated.  I  was  embarrassed  in  obtaining  a  vaccine 
for  this  patient,  because  the  first  blood  culture  was  sterile.  In  all, 
six  cultures  were  attempted.  The  third  and  fourth  only  showed 
Streptococcus  pyogenes  aureus,  the  four  others  being  sterile.  Four 
subcutaneous  vaccinations  were  given  at  weekly  intervals,  three  of 
100,000,000  each  and  one  of  200,000,000.  Immediately  after  the 
first  vaccination  the  temperature,  which  had  averaged  103°  to  103.5° 
F.,  fell  2°,  and  remained  below  101.5°  for  three  days,  wliile  the  patient 
showed  great  improvement  in  every  way.  Subsequent  slight  eleva- 
tions were  controlled  by  the  other  injections  until,  after  a  total  of 
two  months  of  fever  from  the  commencement  of  the  illness,  and  one 
month  from  the  first  vaccination,  the  temperature  remained  normal, 
and  recovery  was  complete  excepting  the  damaged  knee-joint. 
The  patient  finally  left  the  institution  with  only  moderate  stiffness 
of  the  joint.  The  .T-rays  showed  slight  destruction  of  bone.  Six 
months  later  I  saw  the  patient  digging  a  trench  in  the  street. 

In  this  patient  the  maximum  leukocytosis  was  18,800,  with  a 
polynucleosis  of  only  78  per  cent.,  which  latter  subsequently  rose  to 
87  per  cent 

In  another  case  of  malignant  endocarditis  I  was  unable  to  obtain 
any  vaccine,  for  four  successive  blood  cultures  were  sterile,  and 
there  was  no  localization  of  pus.  I  therefore  again  employed  in 
10  c.c.  doses  the  Parke  Davis  polyvalent  serum,  made  from  viru- 
lent cultures  of  Streptococcus  erysipelatus,  but  without  benefit, 
and,  in  fact,  without  reaction  of  any  kind.  This  patient  was  a 
youth,  aged  twenty  years,  who  had  a  septic  temperature  ranging  from 
subnormal  to  105°  F.,  anemia,  emaciation,  petechise,  leukocytosis, 
varying   between   45,000    and   20,000,  and    polynucleosis   of   88.6 
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per  cent.  He  developed  a  loud  mitral  systolic  murmur  while  under 
observation,  which  autopsy  showed  was  due  to  a  circumscribed 
ulcer  surrounded  by  a  ring  of  vegetations  and  situated  upon  the 
lesser  cusp  of  the  mitral  valve.    The  aortic  valv^e  was  normal. 

J.  Barr^  reports  a  case  of  malignant  endocarditis  with  streptococcic 
blood  infection,  cured  by  vaccine  treatment.  Antistreptococcic 
serum  was  previously  employed  without  effect,  as  in  two  of  the  cases 
above  described. 

There  are  certain  diagnostic  features  observed  in  malignant 
endocarditis,  illustrated  by  the  cases  previously  cited,  to  which  I 
would  direct  attention: 

1.  The  observation  of  petechise  is  most  important.  While  usually 
present  first  upon  the  legs,  they  may  occur  where  they  are  easily 
overlooked.  In  three  of  my  cases  they  w^re  first  seen  on  the  lower 
eyelid,  close  to  the  sclerotic,  and  on  the  hard  palate. 

2.  The  ordinary  blood  count  should  not  be  too  much  relied  upon 
in  diagnosis,  for  it  may  prove  misleading  or  variable,  and  may 
apparently  improve  as  the  patient  grows  worse.  In  one  case  of  this 
series  the  leukocyte  count  fell  spontaneously  from  12,000  to  6000. 
I  have  records  of  several  fatal  cases  in  which  the  polynuclear  count 
was  below  60  per  cent.,  and  in  one  it  was  53  per  cent. 

3.  A  negative  blood  culture  should  not  prejudice  against  the  diag- 
nosis of  septic  endocarditis.  In  Case  III  herewith  reported,  two  out 
of  five  cultures  were  sterile.  In  Case  V,  two  out  of  three  cultures 
were  sterile,  and  in  Case  VIII,  four  out  of  six  were  sterile.  In  a 
fatal  case,  in  which  streptococci  were  obtained  from  vegetations 
upon  the  mitral  valve,  four  blood  cultures  had  previously  proved 
sterile. 

4.  The  character  of  the  heart  murmur  is  often  distinctive.  Usually 
most  intense  over  the  aortic  region,  it  may  be  transmitted  to  the 
mitral  area,  or  may  be  heard  over  the  latter  area  first.  It  grows 
rapidly  louder,  and  is  of  a  harsh  booming  character  when  fully 
developed.  It  is  usually  accompanied  by  dilatation,  and  the  pulse 
may  be  of  the  Corrigan  type. 

5.  Anemia    is    progressive   and   extreme,   and    emaciation    may 

1  Lancet,  February  23,  1908. 
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become  very  pronounced,  although  digestion  is  seemingly  unimpaired 
and  the  patient  may  take  abundant  food. 

6.  Peripheral  neuritis  with  pain,  tenderness,  and  sometimes  swell- 
ing is  not  uncommon  in  the  extremities,  independent  of  abscess 
formation  in  the  joints. 

7.  The  temperature  is  characterized  by  extreme  irregularity, 
and  there  are  few  conditions  in  which  such  wide  daily  fluctuations 
are  encountered.  In  two  of  the  cases  above  detailed,  this  variation 
amounted  to  more  than  9°  F.  within  half  a  day,  and  in  another  it 
was  S°  F.  On  the  other  hand,  the  entire  lack  of  septic  temperature 
or  petechiee  may  lead  to  failure  of  diagnosis,  as  illustrated  by  the 
following  case:  The  patient,  a  man,  aged  thirty  years,  entered  the 
hospital  nearly  moribund  from  intense  dyspnoea,  cyanosis,  and 
general  anasarca.  His  heart  was  greatly  hypertropliied  and  dilated, 
and  there  was  a  loud,  harsh,  mitral  systolic  murmur,  with  a  fainter 
mitral  presystolic,  and  an  aortic  stenotic  murmur.  The  leukocytosis 
was  22,000.  The  case  appeared  to  be  primarily  one  of  mitral  regurgi- 
tation with  intense  chronic  cyanosis,  which  had  lasted  several  months. 
During  the  patient's  life  of  tlu-ee  weeks  in  the  hospital,  the  temperature 
never  rose  above  100°,  nor  did  it  vary  in  all  more  than  a  degree  and 
a  half.  He  died  suddenly  when  he  seemed  to  be  improving,  and  the 
autop.sy  showed  on  the  aortic  cusp  vegetations  as  large  as  a  rasp- 
berry, with  thickening  and  ulceration,  and  there  were  a  few  discrete 
pediculated  vegetations  on  the  larger  cusp  of  the  mitral  valve,  which 
yielded  a  pure  streptococcus  culture.  Unfortunately  no  blood 
culture  was  made  during  life. 

The  safety  and  usefulness  of  the  homologous  vaccine  treatment  has 
been  demonstrated  by  Wright,  in  whose  original  report^  two  cases  of 
septic  endocarditis  were  cited  in  which  the  temperature  was  markedly 
influenced,  although  the  patients  died.  ]Much  depends  upon  tech- 
nique, the  proper  dosage,  and  intervals  of  dosage,  as  well  as  upon 
bringing  the  patient  promptly  under  treatment  before  destructive 
lesions  have  developed  in  organs  other  than  the  heart.  The  difficulty 
of  not  always  obtaining  a  positive  blood  culture  from  which  to  prepare 
an  homologous  vaccine  may  be  overcome  sometimes  in  other  ways. 
In  one  of  the  cases  of  this  series  vaccines  were  made  from  streptococci 

1  Loc.  cit. 
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derived  from  the  patient's  septic  uterus,  and  subsequently  from  an 
abscess  in  the  arm.  In  another  case  the  vaccine  was  derived  from 
pus  in  the  knee-joint.  The  cultures  and  vaccines  employed  in  the 
described  cases  were  prepared  for  me  by  Prof.  T.  W.  Hastings, 
of  the  Cornell  University  Medical  School,  and  Dr.  J.  C.  Meakins, 
of  the  pathological  department  of  the  Presbyterian  Hospital,  the 
vaccines  being  derived  in  each  case  strictly  in  accordance  with  the 
method  originally  devised  by  Wright. 

As  the  subject  is  a  new  and  important  one,  I  have  reported  the 
fatal  as  well  as  the  cured  cases,  with  some  degree  of  detail,  for 
in  several  of  the  fatal  cases  the  vaccines  produced  marked  temporary 
beneficial  effect,  and  the  patient  apparently  was  cured  of  sepsis, 
only  to  die  of  some  other  disease.  In  summary:  Of  the  seven  cases 
of  septic  endocarditis,  three  were  cured  by  homologous  vaccines; 
in  two  fatal  cases  the  effect  upon  the  septic  phenomena  was  striking 
and  temporarily  beneficial,  and  in  two  fatal  cases  it  was  slight, 
but  clearly  demonstrable.  In  addition,  one  advanced  case  of  pyemia 
was  cured. 


DISCUSSION. 


Dr.  George  Blumer:  I  have  not  had  any  extensive  experience  in  this  matter, 
but  at  various  times  I  have  done  a  considerable  amount  of  blood  culture  work. 
I  would  simply  like  to  call  attention  to  the  fact  that  streptococcus  infections  are 
not  always  as  serious  as  we  imagine  them  to  be.  On  more  than  one  occasion  I 
have  been  able  to  obtain  streptococci  from  the  blood  in  individuals  who  were 
quite  sick  apparently,  before  the  days  of  vaccine  therapy,  and  the  individuals  have 
recovered  spontaneously.  Of  course,  it  is  a  well-known  fact  that  occasionally 
cases  of  malignant  endocarditis  recover  spontaneously,  cases  which  at  first  run 
the  course  of  ordinary  malignant  endocarditis.  Dr.  Herrick,  of  Chicago,  has 
reported  such  cases,  and  I  have  seen  myself  in  the  last  two  years  a  man  who  pre- 
sented all  the  typical  signs  of  malignant  endocarditis  recover,  so  far  as  the  acute 
attack  was  concerned,  although,  of  course,  he  still  had  a  valvular  lesion.  So  that, 
while  I  believe  that  most  likely  the  vaccine  in  these  cases  reported  by  Dr.  Thomp- 
son did  have  something  to  do,  perhaps  had  all  to  do  with  the  recovery  of  the 
patients,  I  think  it  is  necessary  to  be  more  or  less  conservative  in  the  interpretation 
of  these  cases  until  we  have  accumulated  a  very  much  larger  number  of  them  than 
we  have  at  present. 


A  STUDY  OF  ACHYLIA  GASTRICA. 


By  CHARLES  G.  STOCKTON,  M.D., 

OF    BUFFALO,   NEW  YORK. 


What  is  achylia  gastrica?  It  was  defined  by  Einhorn  as  compris- 
ing "a  class  of  cases  in  which  there  is  a  permanent  absence  of  gastric 
secretion,"  and  "in  which  clinically  the  diagnosis  of  atrophy  of 
the  gastric  mucosa  seems  to  be  justifiable,"  This  writer  would  not 
include  cases  depending  upon  pernicious  anemia.  Apparently  this 
definition  describes  a  result  following  a  variety  of  causes,  hence  we 
are  led  to  conceive  of  the  condition  not  as  a  disease,  but  as  the  result 
of  diseases.  If  this  be  true,  I  fail  to  understand  why  the  condition 
when  occurring  in  pernicious  anemia  should  not  be  included. 

I  have  attempted  to  state  here  some  conclusions  reached  in  the 
study  of  132  cases.  Some  of  these  did  not  fall  strictly  within  the 
definition  given.  If.  however,  we  are  to  form  an  opinion  as  to  the 
causes  leading  to  achylia  gastrica,  and  of  cases  in  the  stage  of 
development,  then  these  cases  should  be  included,  I  believe  that  it 
is  wise  to  include  them  and  to  attempt  the  explanation  of  a  patho- 
logical change  that  is  not  very  uncommon. 

The  Ixcidexce  of  Achylia  Gastrica.  These  132  cases  are 
all  private  cases,  not  including  hospital  cases,  and  they  bear  a  ratio 
to  other  stomach  diseases  examined  as  1  is  to  20,  They  may  be 
divided  into  groups: 

1.  Cases  in  which  there  is  persistent  absence  of  secretion  of  fer- 
ments and  of  hydrochloric  acid, 

2.  Cases  in  which  there  is  a  very  low,  but  steadily  decreasing 
secretion,  which  finally  disappears  entirely  and  remains  permanently 
absent, 

3.  A  group  of  cases  which  behave  like  one  or  the  other  of  the  pre- 


36  STOCKTON:    ACHYLIA   GASTRICA 

ceding,  save  that  at  long  intervals  there  may  occasionally  be  found 
traces  of  combined  chlorides  or  peptone. 

4.  There  is  rarely  found  a  case  in  which  all  secretion  is  absent  for 
a  long  period,  after  which  there  is  a  slow  and  gradual  return  (this 
group  does  not  include  the  more  frequently  seen  cases  in  which  there 
is  temporary  absence  of  secretion,  lasting  for  days  or  weeks,  to  be 
followed  by  normal  digestion). 

Causes.  The  various  causes  that  result  in  achylia  gastrica  prob- 
ably differ  in  nature :  (a)  Those  that  accompany  pernicious  anemia 
apparently  result  from  a  definite  atrophy  of  glandular  parenchyma 
of  the  stomach.  (6)  Others  seem  to  follow  gastritis,  (c)  Others 
appear  to  be  secondary  to  general  infection,  possibly  from  gastritis, 
as  is  seen  after  typhoid  fever,  syphilis,  etc.  (d)  There  remains  a 
large  group  in  which,  from  unknown  causes,  the  secretion  becomes 
more  and  more  depressed  (as  mentioned  in  the  second  heading)  until 
complete  achylia  is  established.  It  has  been  suggested  that  the 
trouble  in  the  beginning  is  functional,  and  that  subsequently  gland 
structure  disappears,  similar  to  atrophy  from  lack  of  use  in  other 
regions.  In  attempting  to  follow  the  course  of  cases  apparently 
about  to  become  complete  achylia  gastrica,  there  is  confessedly  a 
source  of  possible  error  through  misinterpretation.  A  case  which 
shows  a  trace  of  combined  chlorides  or  a  faint  biuret  reaction  may 
go  on  to  complete  loss  of  secretion;  but,  on  the  other  hand,  secretion 
may  be  found  restored  if  the  case  is  studied  long  enough.  Neverthe- 
less, these  cases  should  be  studied  in  relation  to  achylia  gastrica, 
because  in  them  only  are  we  able  to  discover  achylia  gastrica  in  its 
process  of  development.  To  limit  the  discussion  to  cases  in  which  no 
secretion  has  been  found  after  prolonged  observation  is  to  limit  the 
study  not  to  the  process  itself,  but  to  its  result.  Of  course,  there  is 
profit  in  studying  the  effects  upon  the  economy  of  the  permanent  loss 
of  gastric  secretion.  This  is  one  question,  and  it  has  value;  but  I 
feel  that  there  is  greater  value  in  another  question,  that  of  analyzing 
the  processes  that  lead  to  the  permanent  suppression  of  gastric 
secretion. 

Sex.     Of  these  132  cases,  62  were  males  and  70  females. 

Age.  Ages  were  from  twenty-one  to  seventy-two  years;  but  only 
five  cases  were  under  thirty  and  only  one  beyond  seventy.    There  were 
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29  cases  between  the  ages  of  thirty  and  forty;  37  cases  between  forty 
and  fifty;  28  between  fifty  and  sixty;  and  25  between  sixty  and  sixty- 
nine.  A  pretty  even  distribution  between  males  and  females 
occmTed  in  these  several  decades. 

OccuPATiox.  In  occupation  the  greatest  variety  occurred. 
There  were  44  different  occupations  listed  out  of  130  cases.  Appar- 
ently occupation  has  no  bearing.     Perhaps  it  should  be  noted  that 

13  per  cent,  were  farmers. 

Previous  Health.  The  previous  condition  of  health  is  not  as 
completely  recorded  in  the  earlier  cases  as  I  could  wish.  In  studying 
the  footings  I  am  convinced  that  this  is  a  matter  of  importance.  In 
those  in  which  the  previous  history  was  carefully  recorded  about 
25  per  cent,  complained  of  long-continued  stomach  trouble;  about 

14  per  cent,  of  prolonged  mental  strain  or  worry;  14  per  cent,  of 
influenza;  and  what  seems  to  be  of  greatest  significance,  20  per  cent. 
had  typhoid  fever.  In  one  case  there  is  a  definite  statement  that  the 
stomach  trouble  began  immediately  after  tj-phoid  fever,  that  it  never 
disappeared,  and  that  complete  achylia  is  now  present.  Ten  per  cent, 
had  had  pneumonia,  and  the  history  of  hard  drinking  was  found  in 
only  one  case.  There  were  only  three  cases  in  which  syphilis  was 
certain.     One  patient  had  a  tapeworm  and  one  had  diabetes. 

Of  the  accompanying  diseases  or  morbid  conditions,  some  stand 
out  prominently.  I  am  unable  to  state  the  proportion  of  patients 
subjected  to  a  critical  eye  examination;  but  there  were  30  recorded 
as  having  eyestrain.  I  believe  that  this  condition  was  present  in 
50  per  cent,  of  the  cases.  Pernicious  anemia  was  present  in  23  cases, 
marked  arteriosclerosis  in  8  cases,  catarrhal  gastritis  in  6,  hysteria  in 
4,  persistent  headache  in  5,  advanced  nephritis  in  3,  marked  to- 
bacco intoxication  in  2,  marked  alcoholic  intoxication  in  1 ,  morphine 
habit  in  2.     Anemia  was  very  commonly  complained  of. 

Condition  of  the  Intestine.  Of  115  cases,  the  bowels  were 
reported  regular  in  23,  constipated  or  sluggish  in  52,  loose  (diarrhoea) 
in  31,  irregular  in  9.  The  diarrhoea  often  followed  a  period  of  consti- 
pation. In  connection  with  the  state  of  the  bowels,  it  seems  to  me 
important  to  consider  specially  the  question  of  gastric  motility. 

In  the  majority  of  cases  of  achylia  gastrica  the  stomach  is  found 
to  empty  itself  more  quickly  than  is  normal.     Frequently  the  test 
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meal  has  to  be  withdrawn  before  the  lapse  of  the  usual  time  in  order 
to  find  contents  present.  Occasionally  the  stomach  empties  itself 
almost  immediately.  This  is  found  true  in  cases  in  w^hich  diarrhoea 
is  present,  and  also  when  there  is  constipation.  The  diarrhoea  was 
sometimes  increased  by  nervous  excitement,  sometimes  by  unusual 
exercise.  From  long  familiarity  with  these  patients  I  have  the  fixed 
impression  that  overgastric  motility  is  the  rule,  and  that  for  a  time 
there  is  present  what  might  be  called  a  compensatory  constipation. 
This  may  remain  or  it  may  terminate  in  a  diarrhoea,  often  post- 
prandial in  character,  the  act  of  eating  seeming  to  excite  an  unusual 
motor  activity  w^hich,  beginning  in  the  stomach,  continues  to  the 
colon.  Several  times  I  have  predicted  the  diagnosis  merely  from 
the  hurried  emptying  of  the  bowel  after  eating.  Especially  is  this 
true  as  regards  breakfast.  Lesions  of  the  intestines  are  compara- 
tively unimportant. 

Liver.  In  33  cases  the  liver  is  recorded  as  diseased;  in  23, 
large;  in  6,  small;  induration  in  the  region  of  the  gall-bladder,  in 
2;  tenderness  around  the  gall-bladder,  in  L 

Kidneys.  The  state  of  the  urine  was  recorded  in  80  cases, 
among  which  albumin  was  found  in  33,  tube  casts  in  16,  overacidity  in 
19,  indican  in  large  amount  in  13,  alkalinity  in  3,  specific  gravity 
relatively  low^  in  21,  amount  decreased  in  29,  urea  decreased  in  40. 
This  emphatically  disposes  of  the  statement  once  made  that  indican 
in  the  urine  is  the  rule  in  low  secretion  of  hydrochloric  acid.  The 
frequency  in  which  albumin  appears  is  somewhat  remarkable.  The 
lowered  secretion  both  in  the  quantity  of  urine  and  in  solids  is  inter- 
esting, but  was  to  have  been  expected. 

Gastro-intestinal  Symptoms.  Vomiting  was  complained  of  in 
29  cases,  sometimes  at  rare  intervals,  often  at  periods  of  a  few  days 
only;  sometimes  excited  by  a  hearty  meal  or  by  very  cold  or  very 
stimulating  food.  Nausea  was  present  in  10  cases,  regurgitation  in 
11,  sour  regurgitation  in  6,  eructation  in  24,  pain  in  19,  sense  of  sore- 
ness in  9,  anorexia  in  20,  hyperorexia  a  number  of  times,  gastric 
distress  in  30,  excessive  salivation  in  2.  I  have  been  unable  to  find 
any  relation  between  achylia  and  ptosis  or  gastrectasis. 

Gastric  symptoms  are  sometimes  very  conspicuous.  One  patient 
had  excessive  vomiting  for  two  years,  bringing  up  large  quantities 
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of  watery  mucus.  She  said  she  felt  sure  there  were  two  places  where 
food  went  down.  In  one  place  it  passed  on.  in  the  other  it  stopped; 
this  she  vomited.  She  suffered  immediately  after  eating,  especially 
meat,  but  she  liked  and,  indeed,  craved  it.  One  of  the  most  con- 
spicuous stomach  symptoms  is  appetite  which  the  patient  is  afraid 
to  satisfy  because  of  distress  thus  induced. 

Mentality.  There  is  a  field  for  a  perverted  mental  attitude  in 
patients  who  know  that  they  suffer  from  this  condition,  but  that  is 
true  of  all  dyspeptics.  One  patient  regularly  wakes  between  twelve 
and  three  with  distress  and  nausea.  Then  she  regurgitates  once  or 
twice  a  tablespoonful  of  fluid,  feels  better,  and  sleeps  until  morning. 

General  Symptoms.  Generally  patients  wath  achylia  gastrica 
suffer  from  vague  general  symptoms,  and  sometimes,  at  most, 
merely  suspect  the  stomach.  Complaint  is  made  of  unaccountable 
fatigue,  occipital  headache,  myalgia,  disturbed  sleep,  mental  depres- 
sion, arthralgia,  loss  of  weight.  Usually  there  is  complaint  about 
the  intestines  or  liver.  One  interesting  patient  suffered  from  the 
stomach  for  years ;  five  years  ago  he  practised  gastric  lavage  for  three 
months.  Following  this  he  had  severe  fever  for  five  weeks,  proba- 
bly typhoid.  Two  months  later  he  began  desquamating,  and  within 
a  year  had  lost  the  nails  of  his  hands  and  feet.  Afterward  his 
stomach  symptoms  were  better  until  within  the  last  seven  months. 

General  weakness  or  depression  was  complained  of  in  33  cases, 
nervous  excitement  in  4  cases,  nervous  depression  in  14,  loss  of 
weight  in  24,  arteriosclerosis  in  24. 

A  biuret  reaction  was  discovered  sooner  or  later  in  20  per  cent,  of 
the  cases,  although  only  in  faint  traces,  except  in  two  or  three  rare 
instances,  when  real  improvement  occurred;  rennin  or  rennet  zymo- 
gen ultimately  appeared  in  10  cases  when  formerly  absent;  free 
hydrochloric  acid  appeared  ultimately  in  3  cases,  together  with 
general  improvement  in  secretion.  Lactic  acid  was  rarely  present 
in  large  amount,  but  appeared  at  least  in  traces  in  44  cases.  ]\Iore 
than  a  normal  amount  of  mucus  was  present  in  62  cases. 

I  have  obser^'ed  in  several  cases  of  complete  achylia  in  women 
that  the  symptoms  were  all  ameliorated  and  the  general  health 
improved  during  pregnancy  and  lactation.  In  one  case  there  was 
persistent  diarrhoea  occurring  after  meals,  accompanied  with  great 
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distress,  hunger  which  was  cut  short  before  the  repast  was  com- 
pleted, and  a  sense  of  general  depression  and  fatigue.  Objectively 
there  was  the  appearance  of  poor  health.  All  these  disappeared 
during  pregnancy,  and  the  patient  gained  rapidly  in  weight  and  a 
good  condition  continued  until  she  was  delivered.  This  was  repeated 
during  three  consecutive  gestations,  and  at  no  time  was  there  gastric 
secretion.  In  another  case  there  was  marked  improvement  during 
pregnancy  which  terminated  by  premature  delivery.  With  this  event 
the  symptoms  recurred  and  the  gastric  secretion  remained  absent. 

It  has  been  stated  that  gastric  secretion  recurred  in  some  cases  after 
a  long  period  of  treatment.  The  first  case  seemed  typical  except 
that  it  was  accompanied  by  marked  excess  of  mucus.  In  about  a 
month's  treatment  the  secretion  returned  sufficiently  to  show  traces 
of  free  hydrochloric  acid  with  biuret  reaction.  The  case  was  proba- 
bly secondary  to  gastritis.^  A  second  case  under  observation  for 
four  years  had  complete  absence  of  all  evidence  of  secretion  for  one 
year,  after  which  there  was  present  a  biuret  reaction  during  about 
half  of  the  time.  Traces  of  combined  chlorides  were  found.  After 
three  years  free  hydrochloric  acid  appeared  and  the  digestion  was 
in  every  way  improved.  This  was  a  case  of  "lues  in  the  innocent." 
The  third  case  had  been  under  treatment  at  intervals  during  two 
years  and  three  months,  at  the  end  of  which  time  he  had  a  biuret 
reaction  and  free  hydrochloric  acid.  The  man  subsequently  gained 
very  much  in  weight  and  general  vigor.  In  this  case  also  there 
was  usually  present  too  much  mucus.  I  think  these  cases  should 
all  pass  for  instances  of  achylia  gastrica.  The  general  picture  was 
quite  unlike  that  of  cases  of  subacidity  which  go  on  showing  pres- 
ence of  enzymes  and,  from  time  to  time,  a  faint  trace  of  hydrochloric 
acid.  I  am  not  able  to  say  that  arteriosclerosis  occurred  in  a  greater 
proportion  of  cases  than  would  be  expected  in  the  same  number  of 
other  chronic  diseases.  It  is  noted  as  having  been  found  very 
marked  in  8  cases. 

Stomach  symptoms  are  not  uniformly  present  in  achylia  gastrica. 
The  proportion  of  cases  in  which  this  is  true  I  am  unable  to  state. 

1  Faber  and  Lange  (Ztschr.  fiir  klin.  Med.,  1908,  Ixvi),  reporting  56  cases,  hold  that  in 
all  cases  of  achylia  gastrica  we  have  to  do  with  a  gastritis  or  a  degeneration  of  the 
secreting  structure  of  the  mucosa. 
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The  symptoms  are  often  inconspicuous,  complaint  being  made 
merely  of  a  sense  of  "goneness"  or  hunger  appearing  too  soon  after 
eating. 

In  the  examination  of  stomach  contents  of  supposedly  healthy 
individuals,  the  gastric  secretion  has  occasionally  been  found  absent. 
Such  cannot  be  counted  as  instances  of  achylia  except  after  repeated 
examinations  have  been  made.  Anyone  who  has  repeatedly 
examined  many  stomachs  will  be  struck  by  the  fact  that  those  that 
promise  to  be  achylia  will  show  in  a  few  days  a  normal  or  even  an 
excessive  secretion. 

In  some  instances  of  achylia  the  stomach  is  resentful  of  all  acids. 
It  is  at  times  difficult  to  administer  hydrochloric  acid  even  in  small 
quantities  to  these  patients;  at  other  times  this  remedy  gives  distinct 
relief  and  seems  to  benefit  the  patient  generally.  It  has  seemed  to 
me  that  the  administration  of  pepsin  has  added  to  the  comfort  and 
well-being  of  these  patients. 

I  am  indebted  to  Dr.  INIyrtle  L.  ^Nlassey  for  the  intelligent  analysis 
of  the  cases  upon  which  this  paper  is  founded. 


DISCUSSION. 


Dr.  Theodore  Janeway:  It  seems  to  me  that  we  possess  less  actual  knowl- 
edge of  the  association  of  disturbances  of  secretion  of  the  stomach,  either  with 
anatomical  conditions  found  in  the  stomach  mucosa  after  death,  or  with  really 
efficient  causes,  than  we  do  for  almost  any  other  pronounced  function  in  the  body. 
In  the  first  place,  the  examination  of  the  stomach  histologically  after  death  is 
attended  with  considerable  difficulty,  on  account  of  the  postmortem  digestion 
which  usually  takes  place  before  we  obtain  autopsies,  and  I  question  whether  this 
is  a  thing  which  can  be  remedied  or  avoided  to  any  great  extent  in  the  future. 
Very  few  autopsies  are  obtained  soon  enough  in  our  hospitals  to  give  us  very 
accurate  information  as  to  the  state  of  the  mucous  membrane  of  the  stomach. 

In  the  few  cases  of  achylia  gastrica  or  of  absence  of  stomach  secretion  during 
life  in  which  I  have  been  fortunate  enough  to  see  autopsies,  the  presence  of  a  true 
atrophic  gastritis  has  been  rather  conspicuously  absent.  One  of  those  cases  had 
the  peculiar  condition  of  so-called  hypertrophic  gastritis. 

In  the  absence  of  definite  data  as  to  the  pathological  associations,  it  seems  to  me 
that  such  a  study  as  this,  which  attempts  to  correlate  the  clinical  associations  is 
particularly  valuable,  and  of  these,  the  two  which  are  most  striking  are  its  associa- 
tion with  pernicious  anemia  and  with  certain  types  of  persistent  chronic  diarrhoea. 
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as  described  by  Dr.  Stockton.  A  number  of  persons,  especially  coming  from 
Cuba  and  South  American  countries,  have  chronic  diarrhoea,  and  on  careful 
examination  they  will  be  found  to  have  achylia  gastrica,  and  these  cases  are  the 
ones  which  oiTer  the  most  hope  therapeutically.  They  respond  admirably  to  the 
administration  of  hydrochloric  acid.  Other  cases  apparently  have  no  symptoms 
whatever,  and  no  very  clear-cut  disturbance  of  the  general  health,  and  they  offer 
very  little  outlook  for  treatment. 

Apart  from  the  pernicious  anemia  group  and  the  chronic  diarrhoea  group,  I 
doubt  if  we  possess  any  very  definite  knowledge  or  guidance  in  prophylaxis  or 
therapeusis,  and  any  such  attempt  to  trace  the  origin  and  the  subsequent  course 
of  cases  with  diminished  or  absent  hydrochloric  acid  content  in  the  stomach 
ought  to  be  of  value  in  helping  us  to  forestall,  perhaps,  the  development  of  the 
advanced  condition. 


CHRONIC  CHOLECYSTITIS  AS  A  CAUSE  OF  MYOCAR- 
DIAL INXOMPETEXCE. 


By  ROBERT  H.  BABCOCK,  M.D. 

OF    CHICAGO. 


It  is  said  that  one  out  of  every  ten  adults  has  disease  of  the  gall- 
bladder, and  one  out  of  everv  thirteen  gallstones.  If  these  figures 
are  only  approximately  correct,  there  is  certainly  a  remarkable 
discrepancy  between  the  frequency  of  the  occurrence  and  of  the 
clinical  recognition  of  chronic  cholecystitis.  This  discrepancy 
is  due  partly  to  the  ignorance  of  general  practitioners  concerning 
its  frequency,  and  partly  to  the  obscurity  of  its  symptoms.  \et 
when  one's  attention  has  been  once  directed  to  the  subject,  he  is 
able  to  recognize  certain  symptoms  which  are  very  suggestive,  if 
not  actually  convincing. 

Prominent  among  these  is  indigestion  or  stomach  trouble,  with 
or  without  more  or  less  epigastric  distress,  distention,  or  uneasiness 
coming  on  several  hours  after  a  meal  and  accompanied  or  relieved 
by  eructations  of  gas.  Not  uncommonly  these  symptoms  of  indiges- 
tion occur  at  night,  often  waking  the  individual  from  sleep  toward 
morning,  and  are  sometimes  associated  with  palpitation  or  irregular 
action  of  the  heart.  It  is  not  uncommon  for  this  discomfort  in  the 
stomach  to  be  relieved  by  the  taking  of  soda,  food,  or  even  a  drink 
of  plain  water.  As  belching  of  gas  is  apt  to  follow  the  ingestion  of 
these  substances,  the  relief  experienced  is  generally  attributed  to 
the  removal  of  gas  from  the  stomach.  The  gas  is  tasteless  and 
odorless,  as  a  rule. 

Pain  is  not  an  essential  symptom  even  when  gallstones  exist,  and 
when  the  chronic  cholecystitis  is  unattended  with  calculi  there 
may  be  no  history  of  pain  whatever,  and  even  no  tenderness  except 
during  and  directly  after  an  acute  exacerbation  of  the  gall-bladder 
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infection.  In  some  instances  slight  colicky  pains  are  felt,  and 
in  two  of  mv  cases  complaint  was  made  of  dull,  intermittent  pain 
below  the  heart.  Attacks  of  "congestion  of  the  liver"  may  be 
admitted,  and  at  such  times  there  is  likely  to  be  vague  pain  or 
tenderness  in  the  region  of  the  liver.  In  some  cases  also  there  is 
pain  in  the  right  shoulder,  considered  rheumatic,  or  in  the  back 
near  the  inferior  angle  of  the  right  scapula;  and  Ewald's  area  of 
cutaneous  hj'peresthesia  in  the  right  back,  low  down,  is  generally 
discoverable. 

There  is,  however,  another  point  of  interest  in  this  matter  of  the 
symtomatology  of  gall-bladder  disease,  namely,  the  occurrence 
of  disorders  in  the  action  of  the  heart,  from  arrhythmia  and  pre- 
cordial oppression  w^ithout  dyspnoea  to  demonstrable  dilatation 
and  incompetence,  dating  usually  from  some  attack  of  biliary  colic 
or  acute  cholecystitis,  and  thenceforth  maintained  by  recurrences 
of  the  acute  disturbance.  This  is  shown  by  the  case  reports  here- 
with reported,  the  individuals  having  sought  medical  aid  because 
of  heart  trouble,  and  with  but  two  exceptions  having  no  suspicion 
of  anything  being  wrong  with  the  gall-bladder.  Except  in  two  cases, 
in  which  outspoken  attacks  of  hepatic  colic  were  experienced,  the 
symptoms  referable  to  the  heart  overshadowed  those  pertaining 
to  the  gall-bladder,  and  this  viscus  became  an  object  of  suspicion 
either  on  account  of  the  complaint  of  "indigestion"  or  of  facts  in 
the  anamnesis  which  directed  attention  to  the  gall-bladder. 

Without  exception  also  in  the  cases  reported,  palpation  detected 
a  tumor  in  the  proper  location  of  the  gall-bladder,  which  in  most 
instances  was  shown  by  operation  to  be  a  Riedel's  lobe.  In  nearly 
all  cases  repeated  and  careful  palpation  was  required  before  the 
tumor  could  be  detected  with  certainty,  and  this  was  possible  only 
after  a  more  than  usually  pronounced  attack  of  pain  or  indigestion. 
It  was  possible  also  at  such  times  to  perceive  slight  rigidity  of  the 
right  rectus  muscle.  The  patient's  color  also  was  generally  muddy 
or  subicteric.  There  was  not  always  a  history  of  typhoid  fever, 
while  two  gave  a  history  of  illness  supposed  to  have  been  malaria, 
and  some  declared  they  never  had  been  ill. 

The  cases  to  be  reported  number  thirteen,  and  have  been  divided 
into  four  groups  in  accordance  with  their  clinical,  not  their  patho- 
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logical,  features:  (1)  In  this  group  are  five  cases  of  pronounced 
cardiac  incompetence  showing  considerable  dilatation  with  arrhyth- 
mia and  feebleness  of  heart's  action  with  murmurs;  in  short,  sub- 
jective and  objective  symptoms  of  serious  heart  disease  (2)  This 
group  comprises  two  cases  in  which  there  were  attacks  of  pain  that 
had  been  called  angina  pectoris,  or  were  of  an  anginoid  character, 
and  which  attacks  were  followed  by  evidences  of  myocardial  inad- 
equacy. In  this  group  is  included  also  one  other  case  in  which 
there  was  dull  infracardiac  pain,  together  with  arrhythmia  of  the 
puke  and  a  moderate  degree  of  dyspnoea  on  exertion,  both  dependent 
upon  recognizable  though  not  great  dilatation  of  the  heart.  (3)  In 
this  group  are  embraced  three  cases  of  intermittence  of  the  pulse 
of  long  standing  and  very  intractable,  but  without  dyspnoea  or 
other  marked  subjective  s^Tnptoms  of  myocardial  inadequacy. 
Two  were  much  benefited  by  operation  and  thereafter  enjoyed 
greater  freedom  from  intermittence  than  by  any  previous  lines  of 
treatment.  (4)  This  group  includes  two  cases  of  valvular  disease 
in  which  cardiac  competence  was  destroyed  either  by  outspoken 
attacks  of  hepatic  colic  or  distressing  symptoms  thought  referable 
to  the  stomach  at  first,  but  subsequently  attributed  to  the  gall- 
bladder because  of  the  recognition  of  a  Riedel's  lobe.  A  number 
of  other  cases  could  be  reported,  but  are  omitted  because  either 
not  subjected  to  operation  or  not  so  plainly  showing  the  signs  of 
gall-bladder  disease  as  to  make  its  diagnosis  certain. 

Case  I. — G.  R.,  a  life  insurance  agent,  aged  forty-four  years, 
was  examined  November  12,  1903,  on  account  of  heart  trouble, 
from  which  he  had  suftered  since  an  attack  of  biliary  colic  two 
years  previously;  after  this  he  had  been  jaundiced  for  ten  days. 
In  ^larch,  1903,  he  had  experienced  a  second  attack  of  colic,  and 
was  jaundiced  for  three  weeks,  but  was  not  operated  because  of 
the  state  of  his  heart.  All  other  illnesses  were  denied,  and  his 
habits  had  been  good.  The  chief  s^Tnptoms  were  dyspnoea  of 
effort  and  distress  in  the  region  of  the  liver.  The  only  points  of 
the  physical  examination  worthy  of  note  were  the  following :  Icterus 
was  absent;  the  temperature  was  normal,  and  urinalysis  negative; 
the  accessible  arteries  were  not  thickened;  the  pulse  was  intermit- 
tent and  so  arrhvthmic  that  its  rate  was  not  recorded;  the  feeble 
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apex  beat  was  in  the  fifth  interspace  below  the  left  nipple;  the 
deep-seated  dulness  increased  transversely  fron  one  inch  to  the 
right  of  the  sternum  to  four  and  one-quarter  inches  to  the  left  of 
the  midsternal  line;  no  murmurs  were  audible,  but  all  sounds  were 
very  feeble,  and  the  second  succeeding  the  first  by  too  short  an 
interval ;  below  the  right  costal  margin  there  was  a  tender,  palpable 
tumor  that  extended  downward  the  width  of  two  fingers,  while 
elsewhere  the  liver  could  not  be  felt. 

The  diagnosis  was  made  of  cardiac  hypertrophy  and  dilatation 
with  inadequacy,  due  to  the  cholecystitis  and  hepatic  colic,  not  to 
chronic  myocarditis.  Accordingly  an  operation  was  advised,  in 
the  belief  that  it  would  not  prove  especially  dangerous  if  properly 
performed,  and  would  remove  the  source  of  irritation,  which  was 
preventing  the  restoration  of  cardiac  competence.  The  subsequent 
history  is  interesting.  After  a  period  of  much  suffering  from  both 
heart  and  gall-bladder,  the  man  at  length  went  to  Rochester, 
Minnesota,  in  the  hope  of  an  operation,  but  this  being  denied  on 
account  of  the  state  of  the  heart,  he  was  again  seen  by  me  at  St. 
Luke's  hospital  in  a  very  serious  state  of  myocardial  inadequacy, 
somewhat  icteric,  and  his  gall-bladder  tumor  very  tender  and 
large.  An  operation  was  again  urged,  but  declined  because  of  the 
apprehension  occasioned  by  the  unfavorable  opinion  previously 
received.  In  February,  1905,  a  letter  received  from  him  stated 
that  although  his  heart  still  troubled  him,  he  was  able  to  attend 
to  business.  Quite  recently  this. man,  now  fifty,  was  married  for 
a  second  time,  and  was  reported  actively  pursuing  his  vocation, 
although  still  troubled  at  times  by  both  heart  and  gallstones.  Con- 
sequently, it  is  believed  that  had  his  gall-bladder  been  opened 
and  drained  when  this  was  first  advised,  he  would  have  endured 
the  operation,  his  heart  been  re-instated,  and  years  of  suffering 
prevented. 

Case  II. — T.  C.  H.,  a  policeman,  aged  forty-three  years,  was 
examined  in  June,  1904,  on  account  of  heart  disease  extending 
over  a  period  of  ten  months.  Syphilis  was  denied;  whiskey  was 
used  to  excess  only  during  the  present  illness.  Two  years  ago  the 
patient  suffered  from  chills  and  fever,  which,  occurring  again  ten 
months  ago,  was  called  malaria.     The  sweats  were  of  bad  odor, 
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and  there  was  heaviness  in  the  pit  of  the  stomach.  Ten  days 
later  palpitation  and  dyspnoea  set  in,  and  six  months  ago  the  feet 
began  to  swell.  The  patient  went  to  Mudlavia,  where  he  took 
but  fourteen  baths,  being  then  obliged  to  return  home  and  take 
to  bed.  He  changed  from  doctor  to  doctor  without  relief.  In 
April  the  abdomen  was  tapped  and  fluid  withdrawn.  The  present 
symptoms  were  dyspnoea  on  slight  exertion,  cough,  scanty,  muddy- 
looking  sputum,  anorexia,  vomiting,  and  poor  sleep  on  account 
of  shortness  of  breath. 

On  physical  examination,  the  skin  was  slightly  jaundiced,  and 
pitted  on  pressure  over  the  lower  extremities  to  the  knees;  the 
pulse  was  84,  irregular,  and  of  low  tension;  the  radial  arteries 
were  slightly  thickened;  the  tongue  was  moist  and  red;  the  tem- 
perature, 99.9°  F.;  the  leukocytes  numbered  12,600;  the  urine 
was  slightly  albuminous;  the  lungs  negative,  but  the  heart  was 
dilated,  as  shown  by  absence  of  impulse  and  increase  transversely 
of  both  absolute  and  relative  dulness,  which  latter  reached  from 
IJ  inch  to  the  right  of  the  sternum,  to  1  inch  outside  of  the  left 
nipple;  all  heart  sounds  were  very  feeble,  and  the  first  sound  at 
the  apex  impure;  the  liver  was  palpable,  and  in  the  right  para- 
sternal line  below  the  costal  margin  could  be  felt  a  tumor  of  the  size 
of  a  small  fist,  tender  to  palpation,  and  the  right  rectus  muscle  was 
tense. 

The  history  indicated  that  the  symptoms  of  heart  disease  first 
appeared  about  ten  days  after  the  onset  of  an  illness  supposed  to 
be  malaria,  but  as  malaria,  in  my  opinion,  does  not  cause  disease 
of  the  heart,  and  on  account  of  the  findings,  namely,  an  enlarged 
and  tender  gall-bladder,  icterus,  slight  febrile  temperature,  and 
moderate  leukocytosis,  the  opinion  was  expressed  that  the  dilata- 
tion and  inadequacy  of  the  heart  had  been  initiated  by  an  acute 
cholecystitis  and  was  maintained  by  what  was  probably  an  empyema 
of  the  gall-bladder.  The  heart  muscle  was  thought  to  have  suffered 
irreparable  damage,  and  yet  Avithout  removal  of  the  disturbing 
element,  by  opening  and  draining  the  gall-bladder,  a  restoration 
of  even  a  part  of  its  old  time  power  was  impossible,  although  even 
after  an  operation  a  recovery  of  compensation  was  questionable. 
Accordingly    operative    interference    was    advised.     The    recora- 
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mendation  was  accepted,  and  his  physician  at  home  performed 
the  operation.  From  him  it  was  learned  that  the  gall-bladder 
was  found  enlarged,  thickened,  white,  and  distended  with  mucus 
and  dark  bile,  but  without  stones.  Local  anesthesia  was  used. 
The  man  stood  the  shock  of  the  operation  well,  and  for  seven  days 
was  progressing  finely,  when  suddenly  the  flow  of  bile  ceased, 
his  temperature  rose,  the  heart  grew  still  more  feeble,  and  death 
occurred  on  the  eighth  day  after  the  operation.  No  autopsy  was 
permitted,  but  I  believe  the  findings  at  the  time  of  the  operation 
substantiated  the  diagnosis  in  so  far  as  the  relation  between  the 
heart  and  the  gall-bladder  was  concerned,  although  an  empyema 
did  not  exist. 

Case  III. — C.  S.  H.,  a  real  estate  agent,  aged  fifty-three  years, 
was  first  examined  in  November,  1904,  because  of  heart  trouble 
and  shortness  of  breath  for  the  preceding  two  weeks.  His  habits 
were  excellent  and  venereal  diseases  were  denied;  he  had  had 
malaria  twenty-five  years  previously,  and  in  June,  1903,  pneumonia, 
following  which  there  were  severe  attacks  of  abdominal  pain, 
coming  on  three  to  four  hours  after  meals  and  compelling  patient 
to  lie  on  his  right  side  with  knees  drawn  up,  yet  without  nausea 
or  vomiting.  The  last  attack  of  pain  had  been  in  June,  1904,  and 
had  been  diagnosticated  acute  appendicitis  by  his  physician,  who 
had  kept  him  in  bed  and  on  a  strict  diet,  which  had  been  maintained 
up  to  the  present  time  and  been  responsible  for  his  loss  of  weight. 
His  complaint  was  dyspnoea  of  effort  and  indigestion  characterized 
by  the  formation  of  great  c{uantities  of  gas.  Physical  examination 
revealed  marked  emaciation  and  pallor,  but  no  icterus;  an  irregular 
and  intermittent  pulse,  varying  from  88  to  104  per  minute;  soft 
arteries  and  non-turgid  veins;  a  systolic  blood  pressure  (Gaertner) 
of  95  mm.;  no  oedema;  urine  showed  a  trace  of  albumin  and  a  few 
granular  casts,  but  no  sugar  or  bile;  the  temperature  was  98°  F.; 
the  leukocytes  numbered  12,200;  the  right  lung  showed  reflex 
retraction  at  the  base  behind,  but  no  rales;  the  heart  was  dilated, 
the  total  transverse  diameter  being  6  inches;  the  impulse  was  very 
feeble  and  the  first  sound  at  the  apex  was  weak,  with  a  faint,  soft 
murmur,  while  at  its  base  all  tones  were  feeble,  the  second  pulmonic 
being  somewhat  louder  than  the  corresponding  aortic.     Examina- 
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tion  of  the  liver  revealed  a  tumor  that  extended  from  the  costal 
margin  in  the  right  parasternal  line  to  the  level  of  the  mnbilicus, 
and  was  sensitive  to  palpation  and  percussion.  The  stomach 
was  somewhat  dilated. 

The  diagnosis  was  plainly  that  of  serioiLS  myocardial  inadequacy 
with  dilatation  of  both  ventricles  and  muscular  mitral  insufficiency ; 
but  the  question  of  moment  concerned  the  state  of  the  heart  muscle 
and  the  possibility  of  its  restoration  to  a  fair  degree  of  functional 
power.  The  history  of  pneumonia  eighteen  months  previously 
and  the  man's  age  rendered  likely  the  existence  of  chronic  myo- 
carditis; but  inasmuch  as  the  gall-bladder  complication  appeared 
responsible  for  the  breakdown  of  cardiac  competence,  and  seemed 
militating  against  recovery,  an  operation  was  recommended,  in 
the  hope  that  subsequent  rest  and  treatment  might  restore  some 
degree  of  compensation.  Accordingly  the  gall-bladder  was  opened 
a  few  days  later,  and  was  found  to  contain  stones,  besides  exhibiting 
the  usual  changes  of  chronic  infection.  The  heart  stood  the  slight 
shock  of  the  operation,  and  ten  days  subsequently  was  reported 
by  the  attending  physician  to  show  a  little  improvement.  Unfortu- 
nately this  improvement  did  not  last,  and  when  the  man  was  exam- 
ined three  months  later  the  dilatation  and  myocardial  inadequacy 
were  still  very  serious.  Nevertheless,  he  persisted  in  his  attempt 
to  do  business,  with  the  result  that  he  overstrained  his  weak  heart, 
was  removed  to  a  hospital  for  treatment,  but  to  no  purpose,  and 
death  took  place  in  March,  1906. 

Case  IV. — H.  C.  S.,  a  manufacturer,  aged  sixty-one  years,  was 
seen  in  April,  1907,  because  of  heart  disease  for  the  preceding  four 
months.  Ten  years  ago  he  had  symptoms  of  glycosuria,  but  not 
of  diabetes,  and  at  length  sugar  had  disappeared;  seven  years  ago 
an  operation  for  rectal  abscess  was  done,  and  was  followed  by  a 
perineal  abscess  that  broke  into  the  bladder;  several  years  prior 
to  the  glycosuria  some  trauma  with  internal  injury  was  sustained; 
in  November,  1906,  he  fell,  and  two  weeks  later  suffered  numerous 
attacks  of  epigastric  pain  that  eventually  became  constant,  was 
accompanied  by  fever,  and  kept  him  in  bed;  in  December,  while 
sitting  up  in  bed  to  take  a  drink,  he  was  seized  with  a  sudden  sensa- 
tion of  something  having  burst  in  the  abdomen,  and  he  fell  back 
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in  a  state  of  shock,  from  which  he  was  aroused  with  difficulty; 
from  this  obscure  illness  convalescence  was  slow  and  never  complete, 
so  that  when  he  went  south  in  February  he  had  slight  ankle  oedema 
and  symptoms  of  cardiac  incompetence;  by  the  end  of  March 
ascites  had  developed,  and  a  physician  ordered  rest  in  bed,  cathar- 
tics, and  heart  tonics;  as  soon  as  he  was  able  to  travel  the  patient 
returned  home  and  was  examined  by  me.  The  symptoms  were 
dyspnoea  on  exertion,  and  slight  cyanosis.  The  pulse  was  regular 
and  96  to  105  at  rest;  the  systolic  blood  pressure  was  154  mm. 
(Janeway);  diastolic,  80  mm.;  the  radials  were  moderately  stiff; 
there  was  no  fever;  the  appetite,  digestion,  and  bowel  movements 
were  good;  the  urine  was  increased  at  night,  but  did  not  contain 
albumin;  the  heart  was  dilated,  as  shown  by  a  feeble  apex  tap, 
4^  inches  to  the  left  of  the  median  line,  transverse  increase  of  the 
superficial  and  the  deep  cardiac  dulness,  feeble  tones,  the  first  at 
the  apex  obscured  by  a  systolic  murmur  of  maximum  intensity 
over  the  right  ventricle,  the  second  sound  at  the  apex  doubled,  and 
the  aortic  second  tone  intensified;  the  lungs  were  negative.  The 
really  interesting  feature  in  this  case  was  connected  with  the  liver, 
which  on  superficial  examination  appeared  enlarged  from  stasis. 
It  was  soon  discovered,  however,  that  the  enlargement  was  strictly 
circumscribed,  and  presented  the  shape  of  a  tumor  with  convex 
upper  surface  and  slightly  uneven  inner  border  that  projected  from 
the  costal  arch  almost  to  the  level  of  the  umbilicus.  This  tumor 
was  tender  to  palpation,  and  by  means  of  the  tuning-fork  could  be 
differentiated  from  the  body  of  the  liver,  which  percussion  showed 
of  normal  size  and  shape.  Lastly  there  was  a  right  inguinal  hernia. 
The  diagnosis  was  made  of  dilatation  and  incompetence  of  the 
heart,  probably  also  of  some  degree  of  chronic  myocarditis,  com- 
plicated by  an  intra-abdominal  condition  thought  to  be  a  chole- 
cystitis. It  was  stated  also  that  the  illness  in  the  preceding  fall, 
with  intermittent,  and  afterward  constant,  epigastric  pain,  had 
been  an  acute  exacerbation  of  an  old  gall-bladder  infection;  that 
the  sensation  of  something  having  burst  in  the  belly  and  the  result- 
ing shock  might  have  been  due  to  rupture  of  the  distended  gall- 
bladder; and  that  unless  this  complication  were  removed  surgically 
restoration  of  cardiac  competence  was  impossible. 
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Accordingly  a  surgeon  was  called  in,  who  agreed  in  the  diagnosis 
of  chronic  cholecystitis  and  concurred  in  the  advisability  of  operative 
intervention.  The  consideration  of  the  heart  symptoms  having 
developed  during  or  directly  subsequent  to  the  acute  illness  in  the 
fall,  gave  hope  that  after  removal  of  the  abdominal  complication 
myocardial  adequacy  might  be  regained.  A  week  later  the  gall- 
bladder was  opened  and  drained.  Upon  incising  the  abdominal 
parietes  a  clear,  sticky  serum  gushed  forth,  coagulated  speedily, 
and  the  tumor  collapsed.  The  gall-bladder  was  then  found, 
stitched  to  the  abdominal  wall,  opened,  and  drained.  It  was 
large,  white,  thick,  and  filled  with  viscid,  almost  black  bile,  but 
contained  no  calculi.  A  week  later  the  pulse  was  of  normal  rate, 
the  murmur  had  gone,  and  dilatation  was  no  longer  demonstrable. 
Before  long  the  man  was  going  to  his  office,  but  with  the  drain 
still  in  his  gall-bladder.  He  had  no  further  cardiac  symptoms, 
except  for  a  short  time  when  the  flow  of  bile  became  checked.  The 
pulse  then  became  rapid,  but  again  fell  to  its  wonted  rate  upon 
reestablishing  the  discharge  of  bile.  In  August  he  suffered  a 
fall  from  a  height  of  eight  feet;  this  was  followed  by  a  return  of 
the  tumor  and  pain  in  the  abdomen,  but  without  disturbance  of 
the  heart's  action.  Consultation  with  another  surgeon  resulted 
in  a  diagnosis  of  pancreatic  cyst  and  a  decision  to  operate.  This 
was  never  completed,  however,  as  death  occurred  on  the  table. 
A  postmortem  examination  disclosed  no  cyst  of  the  pancreas,  but 
a  remarkable  condition  of  the  omentum.  This  was  attached  to  the 
hernial  sac  and  so  twisted  on  itself  as  to  have  formed  a  pouch  at 
its  upper  part.  Into  this  pouch  serum  had  transuded  in  consequence 
probably  of  constriction  of  the  mesenteric  vessels,  and  it  was  this 
localized  ascites  that  created  the  tumor  in  the  vicinity  of  the  gall- 
bladder. 

Case  V. — J.  B.,  a  marine  engineer,  aged  forty-seven  years, 
was  seen  in  May,  1907,  because  of  dyspnoea  and  other  symptoms 
due,  as  he  had  been  told,  to  heart  disease  of  recent  origin.  The 
only  points  in  the  history  worthy  of  note  were  t^-phoid  fever  in 
youth,  and  ten  years  ago  a  severe  abdominal  pain  relieved  by  a 
purge.  Physical  examination  revealed:  weight  of  177  pounds 
(normal  202  pounds);  conjunctiva  subicteric;  no  oedema;  no  fever; 
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the  urine  was  negative;  the  pulse  107  and  regular;  the  radial 
arteries  were  slightly  thickened;  the  systolic  blood  pressure  was 
112  mm.,  the  diastolic  75  mm.  (Janeway).  There  was  no  per- 
ceptible cardiac  impulse,  and  the  deep-seated  dulness  was  greatly 
increased  to  the  left,  reaching  six  inches  to  the  left  of  the  midsternal 
line;  the  sounds  were  all  weak,  but  clear,  and  no  murmur  was 
audible.  The  chest  and  abdomen  were  negative.  Questioned 
particularly  as  to  symptoms  other  than  shortness  of  breath,  the 
man  mentioned  occasional  pains  in  the  lower  chest  in  front,  which, 
beginning  on  the  right  side,  extended  upward  and  across  to  the 
left. 

The  diagnosis  seemed  clear  of  cardiac  hypertrophy,  with  dilata- 
tion in  consequence  of  chronic  myocarditis.  The  patient  was 
ordered  to  bed  in  charge  of  a  physician  in  proximity  to  the  man's 
temporary  abode.  Treatment  for  the  next  two  weeks  seemed  to 
be  improving  the  condition  of  the  heart,  when  suddenly,  in  June, 
he  experienced  acute  pain  in  the  region  of  the  gall-bladder,  the 
temperature  rose  to  103°  F.,  with  great  acceleration  of  the  pulse, 
marked  tenderness  below  the  right  costal  arch,  and  rigidity  of  the 
rectus  muscle.  Acute  cholecystitis  was  diagnosticated  and  an 
operation  performed,  the  surgeon  finding  an  enlarged,  enormously 
thickened,  and  white  gall-bladder,  distended  with  sticky,  black  bile 
and  mucus.  But  the  significant  feature  of  this  case  is  that  after  the 
opening  and  draining  of  the  gall-bladder  the  area  of  cardiac  dul- 
ness became  appreciably  reduced  in  size  and  the  man  lost  all  symp- 
toms of  myocardial  incompetence.  When  last  heard  from,  a 
few  months  ago,  he  was  following  his  occupation  as  chief  engineer 
on  one  of  the  boats  on  our  great  lakes. 

Case  VI. — McA.,  a  contractor,  aged  seventy-three  years,  was 
seen  in  consultation,  May  16,  1907,  because  of  angina  pectoris 
and  heart  and  kidney  disease.  He  had  considered  himself  well 
until  three  weeks  ago,  when  one  morning,  while  sitting  at  his  office 
desk,  he  was  seized  with  a  severe  pain  in  the  epigastrium  and  lower 
part  of  the  chest.  He  arose,  went  into  his  cashier's  room  adjoining, 
and  asked  to  have  a  physician  summoned.  This  doctor  considered 
the  pain  due  to  indigestion,  and  prescribed  accordingly,  but  the 
pain  did  not  cease  for  four  hours.     Symptoms  of  cardiac  incompe- 
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tence  developed  the  day  following.  The  family  physician  quite 
naturally  regarded  the  attack  as  having  been  one  of  angina  pectoris, 
and  finding  the  heart  dilated,  he  ordered  the  patient  to  bed.  The 
only  other  illness  in  the  patient's  recollection  had  been  thirty  years 
previously,  and  consisted  of  abdominal  distress,  with  fever  and 
diarrhoea.  The  present  symptoms  were  shortness  of  breath,, 
especially  at  night,  troublesome  eructations  of  gas,  scanty  urine^ 
showing  a  few  fine  granular  casts,  but  no  albumin,  temperature 
normal.  Physical  examination  revealed  the  patient  in  bed,  breath- 
ing somewhat  hurriedly  and  superficially,  and  looking  pale  and 
thin;  there  was  no  oedema;  the  pulse  was  76  to  80  and  frequently 
intermittent;  the  systolic  blood  pressure  was  140  mm.  (Jane way), 
the  diastolic  78  mm.;  the  radials  were  slightly  thickened;  the 
veins  were  negative.  The  heart  apex  beat  was  distinct  but  feeble, 
in  the  sixth  space  five  inches  to  the  left  of  midsternum;  the  relative 
dulness  was  increased  to  one  inch  outside  the  nipple;  the  first 
sound  at  the  apex  was  accompanied  by  a  blowing  systolic  murmur, 
and  at  the  base  both  second  tones  were  accented.  The  lungs  were 
negative.  The  abdomen  was  thin;  below  the  right  costal  margin 
could  be  felt  w^iat  seemed  to  be  the  liver.  Careful  percussion, 
however,  showed  the  liver  to  correspond  with  the  inferior  costal 
arch,  wdiile  below  this  line  was  a  smooth,  rounded  body  which, 
slightly  tender,  glided  easily  beneath  the  fingers  with  each  act  of 
respiration,  and  by  means  of  the  tuning-fork  could  be  difl^erentiated 
from  the  liver.  On  ]\Iay  19  the  patient  had  another,  slighter, 
attack  of  pain  in  the  hepatic  region.  At  my  visit,  on  the  22d,  the 
conjunctivae  were  subicteric,  the  temperature  was  about  100°  F., 
the  pulse  more  frequent  and  more  irregular,  the  heart's  dulness  still 
more  increased,  the  murmur  more  intense,  the  liver  congested,  and 
the  tumor  at  its  lower  edge  more  easily  palpable  and  unmistakably 
tender. 

The  diagnosis  now  was  clear,  and  the  opinion  was  unequivocally 
expressed  that  the  underlying  cause  of  the  trouble  was  chronic 
cholecystitis,  which  had  led  to  an  attack  of  hepatic  colic,  and  not 
angina  pectoris,  and  had  precipitated  the  myocardial  break-tlown. 
Degenerative  changes  in  heart,  arteries,  and  kidneys  were  present, 
no  doubt,  and  on  this  account  the  gall-bladder   complication  was 
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preventing  and  would  prevent  restoration  of  compensation  unless 
removed  by  operation.  This  being  hazardous,  surgical  counsel 
was  obtained  from  three  men  of  wide  experience.  The  first  was 
non-committal,  the  second  dismissed  the  case  as  purely  medical, 
while  the  third  coincided  in  the  diagnosis  already  given  and  the 
view  that  although  attended  with  great  risk  an  operation  afforded 
the  only  chance  of  the  heart's  being  restored  to  even  a  fair  degree 
of  competence.  The  friends  decided  to  incur  the  risk,  and  on 
May  25  the  gall-bladder  was  opened  under  gas.  This  anesthetic 
was  borne  badly,  but  at  the  end  of  eighteen  minutes  was  withdrawn, 
as  the  operation  was  almost  finished.  Such  was  the  rigidity  of 
the  abdominal  wall,  however,  that  a  little  more  gas  was  ordered, 
whereupon  respiration  ceased  prorfiptly  and  death  took  place  in 
spite  of  vigorous  efforts  to  revive  the  patient.  As  in  the  other 
case,  the  gall-bladder  was  large,  thick,  white,  and  filled  with  black, 
viscid  bile;  no  calculi  were  obtained.  The  only  consolation  possible 
under  the  circumstances  was  the  corroboration  of  the  accuracy 
of  the  diagnosis  regarding  the  part  played  by  the  cholecystitis  in 
destroying  the  competence  of  a  heart  muscle  already  diseased  and 
only  requiring  a  biliary  colic  to  overpower  its  potential  integrity. 

Case  VII. — Mrs.  H.,  aged  seventy-four  years,  was  seen  in  con- 
sultation May  22,  1907,  because  of  great  irregularity  of  the  pulse 
and  other  symptoms  of  heart  disease.  She  had  had  typhoid  fever 
in  childhood.  Twenty-five  years  ago,  when  pregnant,  she  was 
trampled  on  in  a  crowd  and  had  bloody  vomiting,  but  did  not  abort; 
seven  years  ago  she  had  a  severe  epigastric  pain  lasting  two  or 
three  days  and  slighter  pains  at  intervals  ever  since;  during  the 
last  winter  an  almost  steady  distress  in  region  of  stomach,  and 
for  last  three  weeks  shortness  of  breath  on  exertion.  Present 
illness  began  with  severe  epigastric  pain,  which,  radiating  into  chest, 
was  thought  to  be  angina  pectoris,  especially  as  patient  had  signs 
of  mitral  stenosis. 

The  patient  was  in  bed,  with  a  rapid,  feeble,  but  regular  pulse; 
the  rectal  temperature  was  101°  F.,  the  abdomen  was  moderately 
distended  and  tympanitic,  and  revealed  marked  tenderness  and 
appreciable  rigidity  directly  below  the  right  costal  margin.  The 
heart  showed  a  tapping  apex  beat,  increased  dulness  both  absolute 
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and  relative,  a  short  presystolic  thrill,  and  murmur  ending  in  a  faint 
systolic  whiff  heard  with  the  thumping  first  tone. 

The  diagnosis  was  made  of  acute  infection  of  the  gall-bladder 
with  gallstones,  the  pain  having  been  an  hepatic  colic,  not  angina, 
and  this  state  of  things  having  broken  down  the  compensation  of 
a  mitral  stenosis  of  moderate  degree.  As  there  was  danger  of 
acute  peritonitis,  as  well  as  of  irreparable  injury  to  the  heart,  an 
immediate  operation  was  advised.  This  was  consented  to  with 
reluctance,  and  hence  delayed  until  the  following  morning.  Begin- 
ning peritonitis  was  discovered,  and,  in  addition,  a  large,  thick 
gall-bladder,  which  contained  pus  and  a  single  black  stone.  Death 
occurred  thirty-six  hours  subsequently. 

Case  VIII. — J.  A.,  a  hotel-keeper,  aged  forty-eight  years,  sought 
advice  of  me  December  1,  1908,  because  of  dyspnoea,  irregularity 
of  the  pulse,  and  a  dull  infracardiac  pain  present  most  of  the  time. 
The  history,  obtained  with  much  difficulty,  was  in  brief  as  follows: 
Typhoid  fever  at  fourteen  years  of  age;  fifteen  years  ago  congestion 
of  the  liver;  six  years  ago,  after  a  bicycle  ride,  severe  pain  in  the 
epigastrium  with  vomiting,  lasting  six  hours,  and  called  gastritis; 
since  that  time  frequent  bilious  attacks;  in  May,  1908,  pain  in  the 
left  thigh  with  nausea,  and  a  few  hours  later,  while  walking,  pain 
in  the  left  leg  with  limping,  and  later,  while  sitting  still,  a  slight 
stroke,  which  speedily  disappeared,  leaving  no  ill  effects  behind.  A 
week  subsequently  pain  in  the  region  of  the  liver  and  jaundice; 
previous  to  his  experience  in  May  he  was  in  the  habit  of  taking  an 
early  morning  plunge  from  a  wharf  into  the  ice-cold  river  without 
any  ill  effect  on  his  heart;  since  IVIay  he  had  not  been  well.  Phvsi- 
cal  examination  disclosed  a  subicteric  but  well-nourished  man; 
the  pulse  was  116  in  the  dorsal  decubitus,  and  so  arrhythmic  that 
the  rate  could  be  determined  only  by  auscultation  of  the  heart; 
the  systolic  blood  pressure  was  155  mm.  (Erlanger);  the  accessible 
arteries  were  slightly  thickened;  the  temperature  and  urine  were 
normal.  The  heart  was  dilated;  the  apex  beat  was  in  the  fifth 
and  sixth  interspaces  five  inches  from  the  median  line;  the  deep 
dulness  was  much  increased  transversely,  from  If  inches  to  the 
right  of  the  midsternum  to  5f  inches  to  the  left;  there  were  manv 
extrasystoles,  and  over  the  bodv  of  the  heart  there  was  a   feeble 
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blowing  systolic  murmur;  the  pulmonic  second  tone  was  accentuated. 
The  abdomen  was  corpulent,  but  below  the  ribs  in  the  right  para- 
sternal line  there  was  a  body  feeling  like  the  liver,  extending  down- 
ward in  a  convex  shape  for  about  2  inches  and  from  the  right 
mammillary  to  the  median  line,  but  not  especially  tender  to  palpa- 
tion. 

The  diagnosis  was  made  of  dilatation  of  the  heart  with  incom- 
petence, probably  a  chronic  myocarditis,  the  incompetence  having 
resulted  from  an  attack  of  hepatic  colic  in  May,  cholecystitis 
having  caused  also  an  intermittent  claudication.  This  man  sub- 
sequently returned  to  Chicago  and  received  treatment  by  means 
of  rest  in  bed,  cardiac  tonics,  and  Nauheim  baths.  The  heart 
became  reduced  in  size  and  the  murmur  disappeared,  while  the 
tones  grew  stronger,  but  the  dull  infracardiac  pain  persisted,  and 
from  time  to  time,  especially  when  this  pain  was  most  persistent, 
the  Riedel's  lobe  could  be  made  out  with  great  ease.  In  February 
the  gall-bladder  was  opened  under  ether  and  drained.  It  was 
much  thickened,  enlarged,  white,  and  filled  with  mucus,  dark- 
colored  bile,  and  sand.  When  the  man  went  home  ten  days  later 
his  pain  had  disappeared  entirely  and  his  heart's  action  was  slightly 
less  irregular.  He  felt  perfectly  well.  A  recent  report  states  that 
when  the  drainage  tube  was  removed  after  six  weeks  and  the  wound 
closed,  great  abdominal  distention  and  distress,  weakness  of  the 
heart,  and  asthma  occurred,  and  necessitated  reopening  of  the 
wound;  mucus  and  bile  escaped,  with  great  relief  to  symptoms. 
What  the  ultimate  effect  on  his  heart  will  be  cannot  be  predicted, 
but  it  is  feared  that  the  heart  muscle  has  suffered  irreparable 
damage. 

In  this  case,  as  well  as  in  one  other,  of  which  I  have  notes,  the 
pain  felt  below  the  heart  was  spoken  of  as  in  the  heart.  In  this 
connection  mention  may  be  made  of  the  circumstance  that  in  a 
certain  instance,  when  a  surgeon  was  exploring  the  gall-ducts  for 
stone,  the  patient  exclaimed,  "Oh!  that  gives  me  a  pain  in  my  heart." 
I  also  recall  a  case,  seen  in  consultation  with  Dr.  ]McCasky,  of 
Fort  Wayne,  in  which,  besides  myocardial  inadequacy,  there  were 
attacks  of  pain  that  bore  a  close  resemblance  to  angina  pectoris, 
yet  may  have  been  hepatic  colic,  since  there  was  a  history  together 
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with  local  findings  that  seemed  to  implicate  the  gall-bladder.  It 
is  these  considerations  that  have  led  to  the  classification  of  some 
of  the  cases  reported  in  Group  II — that  in  which  there  is  pain 
simulating  angina  pectoris. 

Case  IX. — ]\Irs.  B.,  aged  fifty-seven  years,  short  and  stout, 
consulted  me  in  April,  1907,  on  account  of  a  heart  diflSculty  from 
which  she  had  sufi^ered  for  three  years.  She  had  a  fever  in  the 
spring  of  1904,  upon  arriving  in  Italy  from  India,  which  illness 
was  called  malaria.  Directly  thereafter  her  heart  began  to  trouble 
her,  and  she  was  sent  to  Bad-Xauheim,  where  she  took  a  course  of 
baths  under  Dr.  Schott.  This  course  of  treatments  was  repeated 
in  the  summer  of  1905.  Although  improved  thereby,  she  still 
suffered  from  the  same  symptoms.  Xo  other  facts  of  importance 
could  be  ascertained.  The  present  symptoms  consisted  of  per- 
sistent and  annoying  irregularity  of  the  heart,  with  a  feeling  of 
weakness  and  oppression  in  the  region  of  the  heart.  This  irregu- 
larity of  the  heart  was  especially  bad  when  she  had  indigestion, 
and  at  such  times  she  had  bad  nights  and  was  much  exhausted. 
Xaturally  ambitious  and  energetic,  she  now  could  endure  very  little. 
The  pulse  was  frequently  intermittent,  80  standing  and  70  in  the 
dorsal  decubitus;  the  systolic  blood  pressure  was  112  mm.  (Jane- 
way);  percussion  and  palpation  of  the  heart  were  impossible 
because  of  the  mammary  development,  but  the  tones  were  feeble, 
especially  the  first,  which  in  all  areas  was  scarcely  audible.  The 
liver  could  not  be  palpated,  but  below  the  costal  margin,  in  the 
right  parasternal  line,  there  was  tenderness. 

The  two  points  that  attracted  particular  attention  were  the 
absence  of  dyspnoea  and  the  history  of  the  cardiac  symptoms  having 
originated  in  or  directly  after  an  attack  of  supposed  malaria.  The 
want  of  dyspnoea  and  the  fall  in  pulse  rate  from  the  standing  to 
the  recumbent  posture  seemed  to  cast  doubt  on  there  being  any 
serious  degree  of  myocardial  weakness,  while  the  tenderness  below 
the  ribs  and  the  belief  that  malaria  does  not  cause  heart  disease 
directed  attention  to  the  possibility  of  the  illness  in  1904  having 
been  an  acute  cholecystitis. 

During  the  next  six  weeks  ]Mrs.  B.  took  a  course  of  Xauheim 
baths  and  digitalis,  with  slight  improvement  subjectively,  but  no 
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appreciable  change  in  the  pulse  or  heart  sounds.  At  length,  in 
June,  she  reported  her  heart  as  particularly  bad,  because  of  an 
unusually  bad  night  from  indigestion.  The  pulse  was  more  inter- 
mittent than  had  ever  been  noticed,  but  the  point  of  special  interest 
was  connected  with  the  gall-bladder.  Palpation  of  the  liver  had 
been  made  repeatedly,  but  always  with  rather  undecisive  results. 
This  day,  on  the  contrary,  it  recjuired  but  a  moment  to  enable  me 
to  feel  a  smoothly  rounded  tender  body  projecting  downward  from 
the  inferior  costal  margin  about  two  inches,  and  gliding  easily  down 
against  the  fingers  with  each  act  of  quiet  inspiration. 

The  patient  was  now  told  that  she  had  chronic  cholecystitis, 
probably  a  sequal  to  an  acute  infection  of  the  gall-bladder  three 
years  previously,  and  that  the  irregularity  of  the  heart  was  secondary 
to  or  greatly  intensified  by  the  chronic  infection  of  the  gall-bladder. 
An  operation  was  advised,  and  June  16  the  viscus  was  opened 
and  drained  under  ether  anesthesia.  There  was  the  usual  finding 
of  a  large,  thick,  white  gall-bladder  filled  with  tarry  bile,  but  in 
addition,  a  quantity  of  sand  and  small  stones.  Recovery  was 
uninterrupted,  but  a  little  digitalis  preparation  was  ordered  for 
a  short  time,  for  a  week  or  so  in  July.  Not  only  did  the  patient 
improve  in  every  other  respect,  but  the  pulse  soon  became  regular 
and,  with  occasional  exceptions,  has  remained  so.  During  Decem- 
ber, 1908,  and  until  February,  1909,  the  heart's  action  remained 
perfectly  regular,  but  she  then  contracted  an  attack  of  grippe. 
On  April  4  her  pulse  was  intermitting,  but  not  so  frequently  as 
formerly.  Another  noteworthy  fact  is  that  soon  after  the  operation 
the  heart-tones  became  appreciably  clearer  and  stronger,  and  in 
particular  the  first  sound,  previously  almost  inaudible,  became 
distinct.  The  patient  herself  is  more  than  pleased  with  the  results 
of  the  operation. 

Case  X.— W.  M.  M.,  a  dealer  in  live  stock,  aged  fifty-eight  years, 
was  seen  on  July  8,  1908,  on  account  of  attacks  of  palpitation  with 
eructations  of  gas  which  awoke  him  in  the  small  hours  of  the  night, 
and  for  which  he  had  been  treated  without  benefit  for  six  months. 
He  denied  dyspnoea  and  all  other  symptoms  except  flatulence,  and 
also  declared  he  had  never  been  ill  before.  Physical  examination 
showed  a  healthy-looking  man  of  medium  height  and"  158  pounds 
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in  weight.  The  pulse  was  of  variable  rate  in  consequence  of 
frequent  irregularity  and  intermissions,  l)ut  when  regular  for  a 
few  seconds  was  running  at  the  rate  of  7S.  The  svstolic  blood 
pressure  was  148  mm. ;  and  the  brachial  arteries  felt  rather  stiff. 
The  temperature  and  urine  were  normal.  The  indistinct  apex 
beat  was  in  the  fifth  space  below  the  nipple;  the  relative  dulness 
was  increased  to  the  left  to  4f  inches  from  the  median  line;  the 
first  tone  at  the  apex  was  somewhat  valvular,  and  over  the  body 
of  the  heart  was  accompanied  by  a  feeble  systolic  murmur,  heard 
with  especial  distinctness  during  each  strong  beat  following  a  feeble 
systole;  these  extra  systoles  were  at  times  frequent.  The  abdomen 
was  negative,  except  that  below  the  ribs  on  the  right  could  be  felt 
indistinctlv  a  resisting-  bodv  seeming  verv  like  a  Riedel's  lobe.  There 
was  no  tenderness.  Treatment  by  means  of  digitalis,  strophanthus, 
etc.,  and  various  remedies  to  improve  digestion,  including  correction 
of  the  diet,  was  absolutely  without  effect  on  the  heart.  At  length, 
in  August,  after  an  unusually  troublesome  time  with  his  heart, 
palpation  revealed  the  Riedel's  lobe  or  gall-bladder,  whichever 
it  was,  so  plainly  that  the  opinion  was  expressed  that  a  chronic 
cholecystitis  was  responsible  for  the  indigestion  and  behavior  of 
the  heart,  and  an  operation  was  advised.  This  was  done  under 
ether  anesthesia  on  August  28,  and  a  thick,  white,  large  gall-bladder 
filled  with  molasses-like  bile,  but  no  stones,  was  opened  and  drained. 
Convalescence  was  uninterrupted,  but  for  a  while  strophanthus 
was  administered,  as  the  state  of  the  heart  muscle  was  doubtful, 
and  it  was  desirable  to  reduce  what  slight  dilatation  was  present. 
At  length,  the  heart,  previously  intractable  to  all  treatment,  became 
regular  and  for  several  months  gave  the  man  no  trouble  whatever. 

Recently,  however,  this  patient  has  returned,  complaining  again 
of  his  annoying  heart  symptoms.  This  time  flatulence  was  par- 
ticularly pronounced,  and  intestinal  indigestion  was  thought  the 
cause  of  the  disturbed  heart  action.  At  the  present  writing,  treat- 
ment addressed  to  this  condition  is  steadily  improving  the  rhythm 
of  the  pulse. 

Case  XI. — Mr.  A.,  a  bank  cashier,  aged  thirty-nine  years,  con- 
sulted me  in  October,  1908,  because  of  irregularity  of  the  heart's 
action,  slight  dyspnoea  on  ascending  stairs,  and  fatigue  out  of  pro- 
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portion  to  its  cause.  He  thought  these  symptoms  had  existed 
since  a  certain  occasion  when  he  overstrained  himself  in  swimming 
two  years  previously.  In  the  winter  of  1907  he  had  been  "threat- 
ened" with  typhoid  fever,  and  since  then  had  been  much  troubled 
with  gas  on  the  stomach.  Other  illnesses  were  unimportant  and 
his  habits  were  good.  Physical  examination  disclosed  a  healthy- 
looking  man;  the  pulse  was  96  and  very  arrhythmic;  the  systolic 
blood  pressure,  131  mm.,  the  diastolic,  80  mm.;  the  vessels  were 
negative.  The  temperature,  skin,  tongue,  and  urine,  were  normal. 
The  apex  beat  was  indistinct  in  the  fifth  space,  5  inches  to  the  left 
of  the  midsternum;  the  deep  dulness  reached  5f  inches  to  the 
left  and  was  also  slightly  increased  to  the  right;  the  sounds  were 
short  and  valvular,  and  the  first  at  apex  was  accompanied  by  a 
faint  whiff  most  audible  with  the  systole  immediately  succeeding 
an  intermission.     The  abdomen  was  negative. 

As  the  heart  was  dilated  and  serious  incompetence  seemed  immi- 
nent, the  patient  was  advised  to  take  a  course  of  Nauheim  baths, 
which  he  did  with  much  benefit,  his  heart's  area  becoming  reduced 
in  size,  and  the  murmur  disappearing,  with  appreciable  improvement 
in  the  strength  of  the  tones.  His  indigestion  was  troublesome, 
however,  and  on  one  occasion  he  was  given  four  quarter-grain 
tablets  of  calomel  with  soda  to  take  that  evening  at  half-hour  inter- 
vals. The  next  day  he  returned  with  a  still  more  intermittent 
pulse  saying  that  half  an  hour  following  the  first  tablet  and  directly 
after  the  second  he  had  been  seized  with  cramps,  vomiting,  and 
diarrhoea,  which  lasted  well  into  the  night  and  that  slight  colicky 
pains  were  still  present.  In  the  belief  that  these  symptoms  were 
not  due  to  the  calomel,  but  to  a  possible  gall-bladder  trouble,  careful 
palpation  of  the  liver  was  made,  with  the  discovery  of  a  small,  tender, 
tumor  in  the  exact  locatioii  of  the  gall-bladder  and  extending  about 
two  inches  below  the  costal  arch.  Two  days  later  this  tumor  was 
less  tender  and  less  easily  felt.  By  the  end  of  the  week  all  sensi- 
tiveness had  subsided,  and  the  mass  could  be  detected  with  difficulty. 

The  precise  degree  of  influence  exerted  on  the  heart  by  the  chole- 
cystitis and  whether  or  not  it  was  responsible  for  the  maintenance 
of  the  arrhythmia,  was  a  question  hard  to  decide  in  view  of  the  history 
of  possible  strain  while  swimming  two  years  previously.     Never- 
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theless,  an  operation  was  recommended,  but  was  not  performed, 
owing  to  an  adverse  opinion  given  him  in  Rochester,  ^Minnesota, 
This  patient  has  since  reported  himself  as  pretty  well,  having  but 
slight  annoyance  with  his  heart  and  no  return  of  the  gall-bladder 
trouble. 

The  two  following  cases  illustrate  the  disastrous  effect  of  gall- 
bladder disease  on  a  heart  already  damaged  by  a  valvular  lesion, 
but  for  sake  of  brevity  will  be  given  only  in  outline. 

C.^E  XII. — In  1905  I  was  requested  to  treat  a  man,  aged  forty 
years,  who  had  an  unmistakable  insufficiency  of  the  aortic  valve, 
probably  of  vascular  origin.  The  complaint  was  more  or  less 
dyspnoea  and  palpitation,  but  the  man  was  always  dwelling  on 
his  distress  in  his  stomach.  As  the  liver  appeared  greatly  enlarged 
and  sensitive  to  palpation,  the  epigastric  discomfort  was  thought 
due  to  hepatic  congestion  secondary  to  the  cardiac  disease.  At 
length,  however,  the  man's  gastric  distress  and  inability  to  eat 
and  digest  food  became  so  pronounced  that  I  was  led  to  examine 
the  liver  with  particular  care.  To  my  surprise,  I  was  able  to  deter- 
mine that  the  generally  enlarged  organ  showed  a  contour  and 
tenderness  suggestive  of  a  Riedel's  lobe.  On  minute  inquiry  into 
the  previous  history,  it  was  ascertained  that  the  man  had  suffered 
from  sjTnptoms  highly  suggestive  of  gall-stone  colic.  A  diagnosis 
of  chronic  cholecystitis  was  made,  and  an  operation  advised,  not- 
withstanding the  serious  state  of  the  heart.  The  advice  was  heeded, 
and  an  enormously  enlarged  and  thickened  gall-bladder  was  opened 
and  drained.  It  contained  the  usual  tarry  bile,  but  no  stones. 
The  gastric  symptoms  were  removed  and  the  patient  became  able 
to  eat,  although  the  liver  remained  engorged  and  the  heart  inade- 
quate. This  latter  condition,  better  for  a  time,  gradually  grew 
worse,  and  sudden  death  occurred  some  three  months  subsequent 
to  the  surgical  procedure. 

Case  XIII. — Mrs.  F.,  a  Jewess,  was  under  my  care  for  about  a 
year  and  a  half,  suffering  from  dyspnoea  of  effort,  due  to  mitral 
stenosis,  and  occasional  attacks  of  gallstone  colic,  which  latter  she 
said  she  had  for  a  number  of  years.  During  the  fall  of  190S  she 
was  twice  in  a  hospital.  During  the  first  of  these  times  the  inade- 
quacy for  which  she  had  been  admitted  was  yielding  satisfactorily 
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to  rest  and  the  usual  remedies,  when  she  was  seized  with  one  of 
her  hepatic  coUcs.  Not  only  did  the  liver  become  greatly  enlarged 
in  the  characteristic  form  of  Riedel's  lobe,  but  the  heart  dilated 
and  became  very  rapid  and  arrhythmic,  while  the  patient  herself 
grew  so  hysterical  and  despondent  as  to  be  controlled  with  difficulty. 
As  the  gall-bladder  condition  improved,  the  associated  cardiac  and 
nervous  symptoms  gradually  disappeared,  and  the  patient  at  length 
went  to  her  home  improved  but  still  far  from  well.  A  few  weeks 
subsequently  she  was  again  sent  to  a  hospital,  where  she  went  through 
a  repetition  of  her  former  experience,  only  in  an  aggravated  degree. 
The  liver  became  much  enlarged  and  underneath  its  lower  margin 
could  be  felt  a  soft,  exquisitely  sensitive  body,  believed  to  be  the 
distended  gall-bladder.  Her  heart  weakness  became  alarming. 
Tricuspid  insuflBciency  developed,  the  legs  became  oedematous, 
the  woman  was  unable  to  take  food,  vomiting  was  frequent,  and 
her  nervousness  was  almost  uncontrollable.  Digitalis  preparation 
was  administered  intravenously,  morphine  and  codeine  and  cathartics 
were  prescribed  freely  without  appreciable  benefit.  The  condition 
became  so  grave  that  both  she  and  her  husband  were  told  that 
without  an  operation,  which,  under  existing  circumstances  would 
be  attended  with  considerable  risk,  a  restoration  of  compensation 
was  impossible. 

Thereupon  the  patient  decided  to  go  home  and  place  herself  under 
the  care  of  a  competent  neighboring  physician.  This  she  did,  and 
I  was  informed  subsequently  by  the  attending  physician  that  at 
length,  with  subsidence  of  the  gall-bladder  symptoms,  the  heart 
regained  a  fair  degree  of  competence,  so  that  the  woman  was  able 
again  to  get  about.  His  treatment  had  consisted  essentially  of 
that  employed  in  the  lipspital,  digitalis  intravenously,  etc.  It  is 
believed  that  the  history  in  this  case  justifies  the  opinion  that  with 
permanent  removal  of  the  gall-bladder  complication,  the  heart 
would  have  regained  and  retained  its  compensation,  but  without 
an  operation  will  go  to  pieces  again  as  soon  as  another  gallstone 
colic  is  experienced. 

Summary.  Of  the  13  cases  reported,  10  were  submitted  to 
operation.  Of  these,  one  (Case  H)  died  of  postoperative  infec- 
tion eight  days  following  operation;  another  (Case  VI)   died  on 
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the  table  of  the  gas  anesthesia;  while  the  third  (Case  VII),  suc- 
cumbed not  to  the  operation,  but  to  the  acute  peritonitis  suspected 
at  the  time  of  examination,  and  because  of  which  operative  inter- 
ference was  strongly  recommended.  Of  the  remaining  7  cases, 
one  (Case  VIII)  is  still  wearing  the  drainage  tube,  and  it  is  too 
soon  to  state  what  will  be  the  effect  upon  the  heart,  but  it  is 
feared  that  the  myocardium  has  suffered  too  greatly  to  permit  of 
restoration  of  competence.  Another  (Case  III)  was  improved 
only  temporarily,  and  died  of  cardiac  inadequacy  eighteen  months 
subsequently;  while  Case  XII,  the  man  wdth  aortic  insufficiency, 
was  relieved  of  his  stomach  distress  and  for  a  time  showed  slight 
improvement  in  the  action  of  his  heart,  but  died  suddenly  about 
three  months  after  his  operation.  This  leaves  four  cases,  namely, 
IV,  V,  IX,  and  X,  which  experienced  appreciable  benefit  either  by 
recovery  of  compensation  or  by  decided  improvement  in  the  rhythm 
of  the  pulse,  diminution  of  dilatation,  and  gain  in  strength  of  the 
heart  tones.  The  conclusion  seems  warranted,  therefore,  that  had 
the  cholecystitis  been  recognized  earlier  and  the  gall-bladder  drained, 
the  disastrous  effect  on  the  heart  would  have  been  prevented  and 
both  life  saved  and  the  heart  restored  to  a  normal  condition. 

The  question  of  operative  interference  in  cases  of  the  kind  here 
reported  is  one  that  mast  be  met  and  answered  by  the  physician 
according  to  the  exigencies  of  each  case.  That  the  cholecvstitis 
should  be  recognized  and  drainage  of  the  gall-bladder  instituted 
before  cardiac  symptoms  arise  is  self-evident.  The  cases  are  here 
reported  in  the  hope  that  general  practitioners  may  be  impressed 
with  the  frequency  of  inconspicuoiLs  gall-bladder  disease  and 
possibly  may  derive  some  aid  in  its  recognition.  Experience  has 
convinced  me  that  the  opening  and  draining  of  the  gall-bladder 
are  attended  with  less  danger,  when  properly  performed,  even 
though  myocardial  incompetence  be  present,  than  is  the  doctrine 
of  non-interference.  Did  time  permit,  cases  could  be  cited  which 
prove  the  peril  to  the  patient  from  acute  cholecystitis  and  fatal 
dilatation  of  the  heart  in  cases  with  a  history  and  symptoms  of 
chronic  cholecystitis,  not  to  mention  that  from  hepatic  colic.  They 
prove  also  the  culpability  of  the  physician  in  leaving  a  chronically 
diseased  gall-bladder  unoperated  when  timely  surgical  intervention 
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would  have  preserved  the  heart  from  irreparable  damage  and  even 
spared  life. 

Contemplation  of  the  foregoing  cases  raises  the  queries,  What 
is  the  explanation  of  the  effect  of  gall-bladder  disease  on  the  heart  ? 
and,  Why  do  not  all  persons  with  chronic  cholecystitis  develop 
cardiac  symptoms?  I  acknowledge  frankly  my  inability  to  answer 
these  questions,  but  with  regard  to  the  second  I  suggest  that  the 
previous  state  of  the  myocardium  may  be  a  determining  factor. 
A  healthy  heart  muscle  may  endure  such  a  disturbing  influence 
or  may  recover  quickly  from  its  derangement  of  function.  A 
myocardium  already  the  seat  of  structural  disease,  on  the  contrary, 
is  seriously  affected  by  conditions  of  strain  or  by  illness  which  other- 
wise would  prove  harmless.  Therefore,  since  chronic  infection  of 
the  gall-bladder  manifests  itself  chiefly  in  persons  at  or  past  middle 
age,  when  presumably  the  heart  muscle  is  no  longer  so  able  to  resist 
attacks,  there  are  furnished  the  conditions  capable  of  producing 
the  symptom  complex  reported  in  these  cases. 

The  explanation  of  the  banekil  effects  on  the  heart  of  some  cases 
of  gall-bladder  disease  and  not  of  others  is  hypothetical,  and  accord- 
ingly several  theories  may  be  advanced:  (1)  The  circulation  in 
the  blood  of  bacteria  or  their  toxins;  (2)  the  depressing  influence 
of  bile  constituents  on  the  myocardium;  (3)  disturbance  of  the 
splanchnic  circulation  and  secondarily  of  the  systemic  circulation 
and  heart;  and  (4)  a  reflex  inhibition  through  irritation  of  the  vagus. 
It  is  quite  possible  that  a  different  explanation  is  applicable  to 
different  cases,  and,  moreover,  that  there  must  be  a  predisposing 
cause  residing  in  the  heart  muscle,  that  is,  chronic  myocarditis,  in 
consequence  of  which  the  heart  is  unfavorably  affected  by  influences 
which  a  healthy  myocarditim  would  be  able  to  resist. 

1.  The  disastrous,  even  fatal,  effects  on  the  heart  of  acute 
cholecystitis,  of  which  every  practitioner  of  experience  must  have 
seen  instances,  is  a  direct  result  of  the  acute  infection  which  is 
capable  of  setting  up  a  parenchymatous  myocarditis.  In  the  same 
manner,  but,  of  course,  very  slowly,  a  chronic  gall-bladder  infection 
may  induce  a  chronic  myocarditis.  This  view  seems  borne  out 
by  the  necropsy  findings  of  a  case  briefly  mentioned  elsewhere  by 
me:     A  woman,  aged  thirty-three  years,  who  had  suffered  for  nine 
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years  with  cholelithiasis,  died  as  a  result  of  an  operation  on  her  gall- 
bladder. The  autopsy  disclosed  pronounced  coronary  sclerosis  and 
an  extreme  degree  of  brown  atrophy  of  the  heart.  Careful  search 
failed  to  reveal  signs  of  syphilis  or  any  source  of  infection  than 
that  for  which  the  woman  had  been  subjected  to  surgical  inter- 
ference. 

2.  The  depressing  effect  of  cholemia  on  the  heart  has  long 
been  known  clinically  and  demonstrated  experimentally.  Its 
most  common  manifestation  is  in  a  bradycardia,  but  the  investiga- 
tions of  Stewart  and  King,  of  which  a  summary  has  been  graciously 
furnished  the  T\Titer,  prove  a  toxic  action  on  the  myocardium  of 
the  pigment  biliverdin  and  a  blood  raising  power  of  the  bile  salts. 
Furthermore,  the  combination  of  biliverdin  with  an  alkaline  metal, 
sodium,  or  calcium  in  gallstones  prevents  its  entrance  into  the 
circulation,  and  therefore  its  toxic  action  on  the  heart.  These 
facts  explain  the  pernicious  effects  of  chronic  cholecystitis  whenever 
there  is  mild  but  prolonged  cholemia  shown  by  slight  icterus.  Not 
only  may  there  be  chronic  though  slight  toxic  effect  on  the  heart, 
but  the  increase  of  blood  pressure  caused  by  the  bile  salts  may  be 
a  factor  in  gradually  overcoming  the  functional  integrity  of  an 
already  degenerated  heart  muscle.  Given  on  top  of  this  an  acute 
exacerbation  of  the  chronic  cholecystitis,  and  we  have  all  the  factors 
necessary  to  acute  myocardial  incompetence. 

3.  The  hypothesis  of  irritation  of  the  splanchnic  nerves  is  one 
which  should  not  be  ignored,  but  in  the  present  state  of  our  knowl- 
edge can  only  be  hinted  at  vaguely.  Nevertheless,  since  the 
splanchnics  are  the  regulators  of  the  circulation,  it  may  be  that 
disturbance  of  the  intra-abdominal  circulation  may  prove  an 
added  factor  by  unfavorably  affecting  an  already  weakened  heart 
and  so  lead  to  its  dilatation  and  incompetence. 

4.  The  disastrous  effect  on  the  heart  of  biliary  colic  is  probably 
a  reflex  result  of  stimulation  of  the  filaments  of  the  pneumogastric 
distributed  to  the  wall  of  the  gall-bladder.  This  is  the  more  likely 
since  the  formation  of  gallstones  tends  to  protect  the  heart  from 
the  toxic  effect  of  biliverdin  by  preventing  its  absorption  into  the 
blood.  It  is  likely  also  that  reflex  derangement  of  the  heart  is 
occasioned  when  soreness  is  present  and  not  intense  pain.     It  does 
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not  seem  applicable,  however,  to  cases  in  which  the  gall-bladder 
symptoms  are  indigestion  and  not  colic,  although  it  must  be 
acknowledged  that  in  many  of  these  cases  palpation  of  the  liver 
reveals  marked  tenderness. 

In  chronic  cholecystitis,  therefore,  without  colic  or  subjective 
distress,  the  harmful  effect  on  the  heart  must  be  ascribed  to  the 
circulation  in  the  blood  of  biliverdin  and  possibly  of  bacterial 
toxins,  to  which  may  be  added  the  prolonged  blood-raising  influence 
of  the  bile  salts.  Then,  if  to  these  be  conjoined  the  disturbing 
effects  of  chronic  indigestion,  there  is  a  variety  of  factors  capable 
of  setting  up  the  cardiac  disorders  observed.  That  more  or  less 
structural  damage  to  the  myocardium  ensues  seems  likely  from 
the  readiness  with  which  arrhythmia  returns  upon  slight  disturbing 
conditions,  as  in  Cases  IX  and  X. 

That  hepatic  colic  is  capable  of  occasioning  intermittence  of  the 
heart's  action  was  illustrated  by  a  case  recently  observed.  A  lady, 
aged  sLxty  years,  suffered  a  severe  attack  of  gallstone  colic,  and 
when  seen  by  me  recently,  her  pulse  displayed  an  occasional  inter- 
mission. In  response  to  an  inquiry  concerning  the  behavior  of  the 
pulse  in  this  regard,  the  nurse  stated  that  it  was  usually  regular 
except  during  pain,  and  then  it  became  intermittent.  This  inter- 
mission was,  of  course,  a  manifestation  of  cardiac  inhibition, 
probably  in  consequence  of  irritation  of  the  vagus. 

A  search  of  the  literature,  so  far  as  that  has  been  possible,  with 
a  view  to  discovering  cases  of  the  kind  here  reported,  has  not  been 
very  fruitful  of  results.  Scattered  references  to  the  effects  on  the 
heart  of  acute  and  chronic  cholecystitis  and  to  the  behavior  of  the 
heart  during  an  attack-  of  biliary  colic,  exist  in  works  devoted  to 
the  practice  of  medicine,  but  with  exception  of  a  paper  by  Riesman 
and  of  certain  cases  therein  cited  no  report  of  the  kind  here  made 
has  been  found.  For  example,  Osler,^  in  describing  the  symptoms 
of  biliary  colic  says:  "Palpitation  and  distress  about  the  heart  may 
be  present,  and  occasionally  a  mitral  murmur  develops  during  the 
paroxysm;  but  the  cardiac  conditions  described  by  some  WTiters 
as  coming  on  acutely  in  biliary  colic  are   possibly  preexistent  in 

1  Practice  of  Medicine,  fourth  edition,  1901,  p.  564. 
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these  patients."  KrehP  also  in  an  article  on  myocardial  diseases, 
says  what  may  be  translated  as  follows:  "Disorders  of  the  liver, 
especially  gallstones,  and  also  diseases  of  the  genital  organs, 
occasion  at  times  motor  or  sensory  disturbances  on  the  part  of  the 
heart;  palpitation,  slowing  or  acceleration  of  its  rate,  precordial 
pressure,  pain  or  anxiety,  at  times,  indeed,  stenocardiac  attacks. 
Often  these  symptoms  are  united  with  heavy  and  difficult  breathing." 
Sticker/  in  his  chapter  on  asthma,  narrated  a  case  of  a  woman  whom 
he  was  called  to  treat  for  an  asthmatic  seiziu"e  that  came  on  during 
an  attack  of  gallstone  colic,  and  in  whom  the  right  heart  was  much 
dilated,  both  the  asthma  and  dilatation  disappearing  after  cessation 
of  the  pain.  Doubtless  similar  passages  might  be  found  in  other 
works. 

In  1907  David  Riesman^  published  a  report  of  two  cases  seen 
by  him  which  displayed  a  systolic  murmur  at  the  apex  and  increased 
cardiac  dulness  during  or  directly  following  a  gallstone  colic.  He 
also  cites  the  following  cases  gathered  from  the  literature:  Gang- 
golphe,*  9  cases,  4  of  cholelithiasis,  2  of  emotional  jaundice,  2  of 
hepatic  cancer,  and  1  of  cholangitis,  in  which  cardiac  murmurs 
occurred;  Fabre,"  8  cases  of  jaundice,  in  which  he  found  the  heart 
affected  in  5;  Rendu,^  a  case  of  hepatic  colic  in  which  a  systolic 
murmur  developed;  another  case  of  colic  and  icterus  in  which 
there  was  marked  arrhythmia;  and  another  of  catarrhal  jaundice 
with  gallop  rhythm  but  no  arrhythmia.  Rendu  also  cites  a  case 
of  Potain,^  which  showed  all  the  signs  of  tricuspid  insufficiency 
without  the  recognized  causes  of  that  condition.  According  to 
Riesman,  Tessier*  classifies  the  cardiac  disturbances  due  to  gas- 
trohepatic  diseases  as:  (1)  Intensification  of  the  second  sound; 
(2)  doubling  of  the  second  sound;  (3)  a  tricuspid  murmur;  and 
(4)  complete   tricuspid    incompetence   with   venous   pulse.     Other 

'  Von  Mearing's  Lehrbuch  inneren  Medizin,  fifth  edition,  1908,  p.  371. 
'  Nothnagel's  Spec.  Path,  und  Ther.,  xiv,  17. 

*  The  Development  of  Cardiac  Murmurs  During  Attacks  of  Biliarj'  Colic,  Journal  American 
Medical  Association,  1907,  xl^-iii,  1589. 

*  Du  bruit  de  souffle  mitral  dans  I'ictere,  Th&se  de  Paris,  1875. 
'Gaz.  des  hop.,  1877,  p.  916. 

*  De   I'influence    des  maladies   du   coeur   sur    les   maladies    du    foie   et   r^ciproquement, 
Paris,   1883. 

'  Gaz.  des  hop.,  1878,  p.  667. 
'  Le  progres  m^d.,  1879.  p.  725. 
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writers  who  have  dealt  with  the  development  of  cardiac  murmurs 
in  cases  of  jaundice  are  Revillout^  and  Gueneau  de  Mussy,  who, 
according  to  Revillout,  was  the  first  author  to  mention  their  occur- 
rence. Quincke,^  likewise,  mentioned  by  Riesman,  recognizes 
a  systolic  murmur  and  intensification  of  tlie  pulmonic  second  tone  in 
icterus,  but  thinks  them  no  more  frequent  than  in  other  states 
attended  with  anemia. 

In  addition  to  the  foregoing,  I  have  discovered  reports  of  cases 
of  inflammatory  lesions  of  the  heart  due  to  gall-bladder  disease. 
Thus,  Leva,^  from  Eichhorst's  clinic,  reports  2  cases  of  ulcerative 
endocarditis  resulting  from  disease  of  the  gall-bladder.  The  first 
was  that  of  a  fifty-year-old  multipara,  who,  after  having  suffered 
from  icterus  and  gallstones,  suddenly  developed  signs  of  endocarditis, 
from  which  she  died  in  a  short  time.  The  autopsy  showed  gall- 
stones in  the  common  duct,  expansion  of  the  biliary  passages,  and 
fresh  thrombotic  endocarditis  of  the  tricuspid  valve.  The  second 
case  was  that  of  a  forty-four-year-old  woman  who  was  brought 
moribund  to  the  hospital  and  died  three  days  later.  At  the  necropsy 
a  fresh  endocarditis  developed  on  an  old  mitral  disease,  gallstones 
with  dilatation  of  the  bile  passages,  abscess  of  the  pancreas,  and 
meningitis  were  discovered.  Leva  cannot  prove  a  definite  connec- 
tion between  the  disease  of  the  gall-bladder  and  the  endocarditis, 
but  any  other  etiological  factor  for  the  valvulitis  is  wanting,  and 
hence  he  concludes  that  in  the  first  case  the  organisms  must  have 
wandered  from  the  gall-bladder  into  the  blood  without  leaving 
any  changes  behind,  while  in  the  second  the  pancreatic  abscess 
and  meningitis  were  undoubtedly  secondary  to  the  gall-bladder 
disease. 

Leva  failed  to  find  similar  cases  in  the  German  literature,  but  in 
the  French  found  the  following:  Martineau,*  in  1886,  Netter 
and  Martha,^  in  1886,  report  a  case  of  multiple  abscesses  with 
gall-gravel  scattered  along  the  intrahepatic  bile  ducts  of  the  right 
lobe  of  the  liver  and  an  ulcerative  endocarditis  of  the  mitral  valve. 


1  Gaz.  des  hop.,  1878,  p.  666. 

-  Disease  of  the  Liver,  Nothnagel's  Practice,  English  Translation,  p.  438. 

3  Deut.  med.  Woch.,  1892,  xvii,  228. 

*  Arch.  g^n.  de  m^d.,  1866. 

'  Arch,  de  physiol.  norm,  et  liathol.,  1886,  xiii,  7. 
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Thev  believed  the  two  conditions  were  of  common  origin,  since 
they  identified  the  same  organism  in  both  situations  and  in  the 
duodenum.  These  authors  also  cite  reports  by  ]M.  Luys,  in  1864, 
Murchison,  in  1868,  Jaccoud,  in  1872,  Roudot,  in  1883,  and 
MaHbran,  in  1884,  but  they  think  the  etiological  connection  in  their 
cases  was  not  proved.  In  1893  C.  Oddo^  reported  a  case  of  a 
forty-year-old  man  who,  having  had  gallstone  colic  for  several 
years,  suddenly  developed  a  typical  attack  of  biliary  colic  and 
jaundice,  two  days  later  a  feeble  arrhythmic  pulse  with  signs  of 
pericarditis,  from  which  he  died  in  a  few  days.  Oddo  did  not  find 
similar  cases  in  literature. 

L.  Bard"  reported  two  cases  of  catarrhal  icterus  with  bradycardia. 
In  the  first  the  puLse  rate  varied  between  48  and  52,  but  in  the 
upright  posture  84  to  88.  In  the  recumbent  position,  two  jugular 
pulsations  were  seen  to  each  cardiac  systole,  and  there  was  a  doub- 
ling of  the  second  sound,  the  third  element  being  feeble  and  distant. 
In  the  second  patient  the  pulse  in  the  dorsal  decubitus  was  from 
48  to  52,  but  in  the  erect  posture  96.  The  heart  sounds  were  the 
same  as  in  the  former  case,  but  in  the  jugulars  four  pulsations  were 
observed  to  each  systole  of  the  ventricles.  The  condition  of  the 
heart  continued  for  several  days  after  disappearance  of  the  icterus. 
Finally,  the  literature  contains  numerous  references  to  the  effect 
on  the  heart  of  the  injection  of  bile  into  the  circulation,  but  as  these 
experiments  are  foreign  to  the  class  of  cases  here  reported,  they 
are  omitted. 


DISCUSSION. 


Dr.  E.  G.  Jaxeway:  I  am  very  glad  to  hear  Dr.  Babcock's  paper  in  which  he 
has  brought  these  cases  of  heart  weakness  or  endocarditis  occurring  in  chole- 
cystitis. Xo  doubt  all  of  us  have  had  cases  of  heart  weakness  in  which  there  was 
an  inflammation  of  the  gall-bladder,  gallstones,  or  hepatic  colic,  but  we  have  not 
brought  them  together  quite  in  this  way,  so  as  to  ask  ourselves  in  how  far  has  the 
weakness  induced  by  the  irritation  of  the  gall-bladder  brought  aliout  the  myo- 
cardial incompetence? 

Very  recently,  in  Xew  York,  I  saw  with  Dr.  Libman  a  gentleman,  agetl  seventy- 

'  Pericardite  complication  de  colique  h^patique,  Revue  de  mod.,  1893,  xiii,  S29. 
-  Semaine  m^d.,  1902,  xxiii,  15. 
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seven  years,  in  whom  recurring  attacks  of  gallstone  colic  were  followed  by  chole- 
cystitis. A  chill  had  occurred  with  high  fever,  and  a  distended  gall-bladder  was 
palpable.  The  patient  had  also  a  mitral  murmur  and  bronchitis.  It  was  neces- 
sary to  operate  on  account  of  the  fever,  etc.,  notwithstanding  the  presence  of  a 
heart  murmur.  The  physician  called  in  a  surgeon,  and  the  gall-bladder  was 
opened  and  drained  and  the  stones  removed.  Later  an  abscess  developed,  and 
this  was  opened.  The  operation  was  performed  under  local  anesthesia,  but  this 
was  done  not  so  much  because  of  the  myocardial  incompetence,  but  on  account 
of  the  danger  of  infection. 

I  recall  also  the  case  of  a  lady  who  had  recurring  attacks  of  enlargement  of  the 
gall-bladder  supposed  to  be  due  to  a  stone  becoming  impacted  in  the  neck  at 
the  entrance  of  the  cystic  duct.  The  diagnosis  was  easy  because  of  the  pain  and 
the  palpable  gall-bladder;  but  in  her  case  the  operation  was  postponed  because 
of  the  feeling  that  her  heart  was  weak.  But  finally,  in  one  attack  an  operation 
was  performed,  notwithstanding  the  heart  weakness,  which  she  dreaded,  and  a 
large  gallstone  removed.     Complete  recovery  followed. 

Operations  are  often  dreaded  on  account  of  the  heart,  but  it  is  surprising  how 
well  the  heart  stands  it  if  performed  rapidly  and  if  possible  without  general  anes- 
thesia. The  danger  is  more  often  from  the  anesthesia,  and  particularly  in  the 
spring  from  pneumonia  following  anesthesia.  That  is  a  danger  which  ought  to 
be  thoroughly  considered.  Each  spring  when  considerable  pneumonia  is  preva- 
lent, and  an  opinion  is  asked  whether  in  a  given  case  a  heart  is  able  to  stand  an 
anesthetic,  I  am  forced  to  consider  the  question  from  this  standpoint,  because, 
with  the  heart  somewhat  weak,  and  particularly  with  ether  anesthesia,  there  is 
more  danger  than  at  other  times.  So  the  considerations  which  occur  concern  not 
alone  the  operation,  but  how  it  is  performed,  and  also  the  strength  of  the  heart; 
W'hether  the  disease  is  likely  to  make  it  weaker,  or  whether  an  operation  can 
be  postponed  a  little  while  to  a  time  when  we  are  less  liable  to  have  pneumonia 
superposed  upon  the  disease  and  the  operation.  This  question  comes  up  very 
often,  as  it  did  in  the  case  mentioned. 

There  is  also  the  liability  of  mistaking  pains  in  the  abdomen  for  heart  pains. 
The  mistake  is  made  of  supposing  that  if  a  patient  has  a  heart  murmur  or  some 
heart  disease,  all  the  pains  in  that  region  must  be  due  to  the  heart.  This  is  a 
very  common  error  and  leads  to  a  good  deal  of  unnecessary  anxiety.  The  con- 
clusion should  only  be  reached  after  careful  thought. 

We  could  all,  no  doubt,  add  to  this  summary  of  cases,  but  we  must  express  our 
thanks  to  Dr.  Babcock  for  having  drawn  our  attention  to  this  method  of  con- 
sidering the  subject. 


FURTHER  OBSERVATIONS  OX  THE  THIRD  HEART 

SOUND. 


By  WILLIAM  SYDNEY  THAYER,  M.D., 

OF    BALTIMORE,    MARYLAND. 


At  the  last  meeting  of  this  Association^  I  made  a  few  remarks 
concerning  the  frequency,  especially  in  young  people,  of  a  third 
heart  sound  heard  in  early  diastole  somewhere  between  one-tenth 
and  two  and  one-tenth  seconds  after  the  second  sound  of  the 
heart,  causing  a  characteristic  protodiastolic  gallop.  This  sound 
is  especially  common  in  the  recumbent  and  left  lateral  postures,  and 
is  more  frequent  in  young  individuals.  It  was  pointed  out  that 
it  was  often  associated  with  a  palpable  and  sometimes  even  with 
a  visible  impulse,  and  this  impulse  was  shown  to  be  identical 
with  the  normal  early  diastolic  elevation  of  the  apex  cardiogram. 
Further  analogies  were  pointed  out  between  this  sound  and 
that  which  characterizes  the  early  diastolic  gallop  rhythm  heard 
under  various  pathological  conditions,  especially  in  aortic  insuffi- 
ciency, in  mitral  stenosis,  and  in  adherent  pericardium.  Cardio- 
grams and  jugular  tracings  showed  that  the  ascending  limb 
of  the  protodiastolic  elevation  of  the  cardiogram  corresponds 
with  the  descending  limb  of  the  v  wave  of  the  jugular  pulse,  but 
when  allowance  is  made  for  transmission  time,  the  apex  of  the 
protodiastolic  elevation  falls  often  on  a  slight  rise  described  first 
by  Hirschfelder  as  the  h  wave;  this  wave  was  present  or  indicated 
in  a  surprising  proportion  of  my  cases. 

During  the  past  six  months  Dr.  Peabody  and  I  have  endeavored 
to  accumulate  records  of   different   forms  of  pathological  gallop 

1  On  the  Early  Diastolic  Heart  Sound  (the  so-called  third  heart  sound"!.  Boston  Medical 
and  Surgical  Journal,  1908,  clviii,  713  to  726;  also  Trans.  Assoc.  Amer.  Phts..  1908, 
xxiii,  326. 
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rhythm  as  well  as  of  these  instances  of  third  sound  in  normal 
individuals,  with  the  view,  if  possible,  of  determining  first  the 
frequency  of  this  phenomenon  in  the  healthy  man,  and  secondly, 
its  relation,  if  any,  to  the  pathological  protodiastolic  gallop  rhythm. 
While  not  ready  at  the  present  moment  to  enter  into  an  extended 
discussion  of  the  pathological  gallop  rhythms,  there  are  certain 
points  with  regard  to  our  observations  which  seem  to  me  worth 
bringing  up  today. 

1.  The  frequency  of  a  third  sound  in  normal  individuals  and 
the  conditions  under  which  it  is  observed. 

We  have  studied  a  limited  number  of  healthy  patients  who 
had  entered  the  hospital  for  trivial  surgical  complaints,  a  number 
of  normal  boys  and  girls  at  different  schools,  as  well  as  a  series 
of  physically  healthy  individuals  at  the  city  jail.^  These  obser- 
vations have  been  in  some  respects  rather  surprising.  I  have 
examined  altogether  231  consecutive  individuals;  in  65  per  cent, 
of  these  cases  under  the  age  of  forty  the  third  heart  sound  was 
present.  This  sound,  however,  is  rarely  audible  in  the  erect 
posture;  it  is  present  commonly  in  the  dorsal  decubitus  and  is 
almost  always  clearer  in  the  left  lateral  position  where  the  apex 
impulse  is  more  evident.  Its  frequency  varies  in  an  interesting 
manner  according  to  the  age  of  the  individual.  The  frequency 
with  which  the  third  sound  was  heard  in  these  231  individuals  when 
arranged  according  to  decades  is  shown  by  the  following  table 
and  the  accompanying  chart. 


Table  Showing  the  Frequency  of  the  Third  Heart  Sound  in  Two 
Hundred  and  Thirty-one  Normal  Individuals. 

Decades 1  2  3  4  5  6 

Cases 39  90  55  26  14  7 

Percentage  of  cases  with  third 

sound 58.9  84.4  50.9  42.3  14  0 

Occurence  of  a  third  heart  sound  in  normal  individuals. 

Red  indicates  percentage  of  cases  in  which  the  sound  was  heard. 

Green  indicates  percentage  of  cases  in  which  the  sound  was  heard  in  the  dorsal  decubitus. 

Violet  indicates  percentage  of  cases  in  which  the  sound  was  heard  in  the  erect  posture. 

1  For  the  privilege  of  examining  these  prisoners  I  am  indebted  to  the  courtesy  and  kind- 
ness of  Dr.  G.  L.  Wilkins. 


Decades 
No.  of  cases 


1 
(39) 


2 

(98) 


3 

(55) 


4 

(26) 


5 

(14) 


6 

(7) 


Red  imlicates  percentage  of  cases  in  which  the  third  sound  was  heard. 

Green  indicates  percentage  of  cases  in  which  the  sound  was  lieard  in  the  dorsal  decubitus 

Violet  indicates  percentage  of  cases  in  wtiich  the  sound  was  heard  in  the  erect  posture. 
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It  will  thus  be  seen  that  in  the  first  three  decades  the  presence 
of  a  shght  protodiastoHc  gallop  is  the  rule  in  normal  individuals. 
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A  further  analysis  of  these  cases  shows  that  in  every  decade 
excepting  the  fifth,  where  there  were  but  14  cases,  the  average 
pulse  rate  was  somewhat  slower  among  the  cases  in  which  the 
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third  sound  was  audible  than  among  those  in  which  it  was  not 
heard. 

Cardiographic  and  jugular  tracings  have  been  taken  in  a  number 
of  cases.  In  all  instances  these  show  a  rather  marked  protodi- 
astolic elevation  on  the  cardiogram.  They  do  not,  however,  show 
as  constant  an  h  wave  as  was  indicated  in  my  early  tracings. 
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Fig.  2. — Third  sound.  (Protodiastolic  gallop.)  Normal  heart.  The  time  is  recorded  in 
1/10  seconds.  The  tracings  are  taken,  passing  from  above  downward,  from  the  jugular, 
the  cardiac  apex,  and  the  brachial  artery. 

It  may  then  safely  be  asserted  that  the  early  diastolic  or  third 
sound  is  a  normal  phenomenon  in  a  large  proportion  of  young 
individuals. 

2.  What  is  the  cause  of  this  phenomenon  f 

While  our  observations  do  not  justify  positive  conclusions  upon 
this  point,  they  have,  on  the  whole,  strengthened  us  in  the  feeling 
that  was  expressed  last  year  that  the  sound  is  probably  the  result 
of  a  sudden  tension  of  the  mitral  valve  occurring  with  the  first 
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inrush  of  blood  at  the  beginning  of  diastole.  As  has  been  pre- 
viously shown,  this  sound  is  unquestionably  coincident  with  the 
impulse  associated  with  the  first  inrush  of  blood  from  auricle  to 
ventricle;  it  is  especially  frequent  in  cases  where  this  impulse  is 
unusually  marked. 

One  might,  therefore,  expect  the  sound  to  be  audible  in  normal 
individuals: 

1.  In  positions  where  the  apex  is  especially  accessible. 

2.  Under  circumstances  where  the  quantity  of  blood  in  the 
left  auricle  is  large. 

But  when  we  consider  the  conditions  under  which  the  sound 
is  heard  in  normal  individuals  we  find  that  it  is  best  audible: 

1.  In  positions  where  the  apex  is  especially  accessible;  i.  e., 
on  the  back  and  left  side. 

2.  With  a  rather  slow  pulse,  which  means  a  larger  volume  of  blood. 

3.  During  the  first  slow  beats  of  expiration,  where,  besides  the 
influence  of  rate,  we  have  the  presence  of  more  blood  as  a  result 
of  the  increased  aspiration  into  the  lung  during  inspiration. 

^Moreover,  in  pathological  conditions  one  might  expect  the 
diastolic  impulse  and  sound  to  be  more  marked: 

(a)  In  conditions  where  the  quantity  of  blood  entering  the 
ventricle  in  diastole  is  exceptionally  large. 

(6)  Where  the  filling  of  the  ventricle  is  unusually  rapid. 

(c)  ^^^lere  the  ventricle,  owing  to  changes  in  the  walls  or  a 
diminished  vascular  tonus  is  unusually  distensible  or  dilated. 

Xow  (a)  the  conditions  under  which  an  increased  quantity  of 
blood  enters  the  ventricle  in  diastole  are  especially  aortic  and 
mitral  insufficiency.  In  the  former  condition  the  third  sound 
is  present  in  most  cases. 

With  regard  to  mitral  insufficiency  I  have  been  struck  this 
winter  by  the  frequency  with  which  a  slight  dull  sound  is  heard 
in  early  diastole,  especially  in  those  cases  in  which  the  heart's 
action  is  slow.  The  following  tracings  show  the  marked  proto- 
diastolic impulse  in  cases  of  gallop  rhythm  in  aortic  and  mitral 
insuflBciency. 

(6)  Adherent  pericardium.  Adherent  pericardium  is  the  striking 
example  of  a  condition  in  which  the  filling  of  the  ventricle  might 
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be  expected  to  be  especially  rapid;  but  here  the  early  diastolic  sound 
and  shock  are  characteristic. 
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(c)  With  regard  to  conditions  where  the  tonicity  of  the  ventricle 
is  low  and  the  walls  might  be  easily  distensible,  as  in  patients  after 
acute  infections,  it  may  be  said  that  a  diastolic  gallop  is  generally 
regarded  as  common  under  these  circumstances.     I  cannot   say 
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that  I  have  been  as  much  struck  with  its  frequency  here  as  under 
some  other   circumstances,  but  it   may  well  be   that  its  absence 
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in  hospital  cases  where  the  patients  have  been  long  in  the  recum- 
bent posture  is  due  to  the  fact  that  a  large  amount  of  venous 
blood  has  accumulated  in  the  splanchnic  vessels. 
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In  cases  of  dilatation  of  the  left  ventricle,  which  are  commonly 
associated  also  with  a  relative  mitral  insufficiency,  the  condition 
is,  as  is  well  known,  especially  common.  In  all  these  conditions 
when  gallop  rhythm  is  present,  the  protodiastolic  elevation  on  the 
cardiogram  is  marked. 


Fig.  5. — Protodiastolic  gallop  rhythm.  Mitral  and  aortic  insufficiency.  The  time  is 
recorded  in  1/10  seconds.  The  uppermost  tracing  is  from  the  jugular  veins;  the  middle, 
from   the   cardiac  apex;  the  lowest,  from  the  brachial  artery. 

With  regard  to  mitral  stenosis,  where,  as  is  well  known,  a  third 
sound  is  very  common,  the  condition  is  not  always  analogous. 
In  some  cases  associated  with  insufficiency,  where  the  stenosis 
is  not  of  high  degree,  the  conditions,  as  has  been  pointed  out, 
are  such  that  similar  manifestations  might  be  expected,  and  this 
is  the  case.  In  others  an  opening  snap,  occurring  apparently 
rather  early,  is  audible  without  a  definite  protodiastolic  shock. 
In  cases  of  extreme  stenosis  it  is  possible  that  the  tension  of  the 
valves  giving  rise  to  the  sound  may  occur  as  a  result  of  pressure 
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from  above  in  association  with  the  diastolic  relaxation  of  the  ven- 
tricle, as  was  suggested  bv  Potain.  With  this  exception,  however,  it 
seems  highly  probable  that  the  normal  and  pathological  early 
diastolic  sounds  are  due  to  a  similar  phenomenon,  at  least  in  the 
great  majority  of  cases.  This  is  borne  out  by  the  similar  character 
of  the  sounds  and  their  relation  to  the  cardiogram  and  the  jugular 
pulse. 

Why  is  it  that  the  soiuid  is  so  much  better  heard  in  the  recumbent 
posture  and  on  the  left  sidef 

Is  it  simply  because  of  the  greater  accessibility  of  the  apex?  This 
seems  to  me  hardly  possible.  If,  however,  we  adopt  the  working 
hypothesis  that  the  sound  is  due  to  a  sudden  early  diastolic  tension 
of  the  mitral  valve,  its  greater  frequency  in  the  recumbent  postures 
might  easily  be  explained  by  the  increased  quantity  of  blood  which 
must  reach  the  left  heart  in  this  position  owing  to  the  more  favorable 
conditions  for  venous  flow.  In  connection  with  this  question,  I 
have  the  distinct  impression  that  the  sound  is  more  marked  in 
individuals  who  have  been  in  the  erect  posture  and  who  lie  down 
for  the  examination  than  in  those  who  have  been  longer  in  the 
recumbent  posture.  In  these  cases  the  venous  flow  to  the  heart 
may  well  be  increased  on  the  first  change  of  position  owing  to  the 
elevation  of  the  extremities,  an  increase  which,  after  a  time,  might 
disappear  as  a  result  of  the  accumulation  of  blood  in  the  abdomi- 
nal vessels.  In  a  few  cases  I  have  compared  the  heart  sounds  of 
patients  in  the  dorsal  decubitus  with  those  heard  when  the  legs  and 
arms  were  held  by  attendants  in  an  elevated  position.  The  eleva- 
tion of  the  extremities  has  seemed  to  me  distinctly  to  increase  the 
intensity  of  the  sound. 

Why  should  the  sound  be  more  marked  in  the  left  lateral  posturef 
The  answer  to  this  would  seem  to  be  simple  enough.  The  slight 
and  almost  constant  difference  between  the  frequency  with  which 
the  sound  is  heard  in  this  position  and  in  the  dorsal  decubitus 
may  well  be  accounted  for  by  the  greater  accessibility  of  the  apex 
and  by  the  fact  that  the  entrance  of  blood  into  the  ventricle  does 
not  in  this  position  take  place  against  gravity. 

In  addition  to  this  it  may  be  that  the  apex  systolic  murmur 
so  commonlv  heard  in  voung  individuals  in  the  recumbent  and 
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especially  in  the  left  lateral  posture,  in  perfectly  normal  hearts, 
may  represent,  in  some  instances,  a  slight  functional  mitral  insuf- 
ficiency, in  which  case  the  greater  frequency  of  the  sound  in  these 
positions  would  be  easily  explicable. 

In  conclusion,  our  observations  would  seem  to  justify  the  asser- 
tions : 

1.  That  the  third  heart  sound  is  present  in  the  majority  of 
young  individuals  in  the  recumbent  and  left  lateral  postures. 

2.  That  this  sound  may  well  be  due,  as  first  suggested  by 
Hirschfelder,  and  later  independently,  by  Gibson  and  myself,  to  the 
sudden  tension  of  the  auriculoventricular  valves  as  a  result  of  the 
first  rush  of  blood  from  auricle  into  ventricle  in  diastole. 

Pathologically,  the  sound  is  especially  frequent  in  conditions 
in  which  the  quantity  of  blood  entering  the  ventricle  from  the 
auricle  is  especially  large;  where  the  diastole  is  unusually  rapid; 
where  there  is  a  lowered  ventricular  tonus  or  dilatation  of  the 
ventricle.  The  most  striking  examples  of  these  conditions  are 
aortic  and  mitral  insufficiency,  some  instances  of  slight  mitral 
stenosis  combined  with  insufficiency,  adherent  pericardium, 
myocardial  weakness  and  dilatation  of  the  ventricle. 

A  protodiastolic  gallop,  therefore,  is  not  'per  se  a  pathological 
manifestation. 


DISCUSSION. 


Dr.  J.  C.  Wilson:  I  am  very  glad  you  called  upon  me  in  regard  to  this  matter, 
because  I  have  been  greatly  interested,  indeed,  in  hearing  from  Dr.  Thayer  the 
results  of  his  systematic  examination  of  large  numbers  of  individuals  showing  that 
the  sound  is  as  frequent,  if  I  understood  him  right,  as  in  about  65  per  cent,  of 
otherwise  healthy  individuals  up  to  the  third  or  fourth  decade  of  life.  This  leads 
me  to  the  observation  that  students  of  cardiac  disease,  from  the  clinical  stand- 
point, must  have  been  since  the  time  of  Laennec  more  or  less  incompetent  as 
regards  their  hearing,  because  I  myself  have,  in  observations  which  were  by  no 
means  systematic,  in  a  considerable  number  of  instances  recognized  the  third 
sound  under  circumstances  in  which,  it  seems  to  me,  the  possibility  of  my 
having  overlooked  it  until  recently,  when  our  attention  was  called  to  it,  could 
scarcely  have  occurred.     Of  course,  I  have  recognized  the  first  element  of  the 
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diastolic  gallop  rh}thm  ven'  often  indeed,  but  while  this  occupied  the  time  of  the 
third  sound  as  now  observed,  that  this  could  under  any  circumstances  have  been  a 
normal  sound  certainly  had  never  occurred  to  me.  The  subject  is  certainly  one 
which  desen"es  ver*-  systematic  clinical  investigation,  and  in  which  the  correla- 
tion of  the  chnical  observations  and  postmortem  obsenations  should,  wherever 
practicable,  be  systematically  made.  The  idea  of  the  occurrence  of  a  third  sound 
of  the  heart  imder  normal  circumstances,  after  nearly  a  centmy  of  clinical  study 
of  the  heart  and  physical  diagnosis,  comes  upon  me  with  the  overwhelming 
impression  that  we  must  have  things  pointed  out  to  us  from  day  to  day  before  we 
understand  them. 


Amer  Phys 


NORMAL  AUSCULTATORY  DIFFERENCES  BETWEEN 
THE  SIDES  OF  THE  CHEST 


By  R.  C.  CABOT,  M.D., 

OF    BOSTON,    MASSACHUSETTS. 


1.    AT   THE    BASES    BEHIND. 

From  those  who  are  concerned  to  make  the  earliest  possible 
diagnosis  of  pulmonary  tuberculosis  we  hear  more  and  more 
loudly  each  year  the  command  to  study  with  all  the  care  and  atten- 
tiveness  possible  the  auscultatory  differences  between  correspond- 
ing portions  of  the  two  sides  of  the  chest,  as  well  as  between  differ- 
ent portions  of  the  same  lung.  The  slightest  variation  in  pitch, 
quality,  intensity,  or  duration  of  either  inspiration  or  expiration 
at  any  point,  as  compared  with  conditions  in  the  corresponding 
portion  of  the  other  lung,  is,  we  are  told,  a  sign  to  be  noted,  since  it 
may  be  one  of  the  factors  in  a  decision  affecting  the  patient's  whole 
future  life. 

If  this  is  true,  and  I  see  no  good  reason  to  doubt  it,  it  behooves 
us  to  know  as  much  as  we  can  about  any  differences  existing  between 
the  auscultatory  phenomena  in  the  right  lung  and  those  in  the  left 
in  the  healthy  chest.  It  has  been  clearly  recognized,  at  any  rate 
since  Austin  Flint's  time,  and  by  the  great  majority  of  competent 
practitioners,  that  the  apices  of  the  two  lungs  differ  in  a  large  pro- 
portion of  healthy  persons,  the  apex  of  the  right  being  more  like 
that  we  expect  to  find  in  beginning  solidification  (from  any  cause) 
than  is  the  apex  of  the  left.     All  this  is  too  familiar  to  need  repetition. 

I  wish,  however,  to  call  attention  to  what  I  believe  to  be  a  fairly 
common  difference  between  the  right  and  the  left  base  posteriorly. 

In  a  series  of  250  healthy  cases  recently  examined  with  leference 
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to  this  point,  I  found  the  difference  to  which  I  alkide  to  be  present 
in  67  per  cent.  In  these  cases  I  noticed  that  the  breathing  at  the 
left  base  was  notably  louder  and  harsher  than  that  at  the  right. 
In  the  majority  of  these  it  had  also  the  quality  described  by  the 
Germans  as  "rough."  I  have  been  unable  to  see  that  age,  sex, 
the  time  of  day,  or  the  amount  of  food  in  the  stomach  had  any  effect 
upon  this  phenomenon;  yet  I  found  it  sometimes  present  in  the 
morning  and  absent  in  the  evening,  for  reasons  unknown  to  me. 
It  seems  to  be  distinctly  less  common  in  persons  under  twenty 
years  of  age. 

I  have  nothing  of  importance  to  say  as  to  the  cause  of  this  differ- 
ence. Thinking  that  it  might  be  due  to  the  amount  of  gas  in  the 
stomach,  I  inflated  a  patient's  stomach  with  air  and  auscultated 
the  backs  of  the  lungs  before  and  after  the  inflation,  but  I  could 
not  see  that  any  considerable  effect  was  produced  by  this  pro- 
cedure. One  might  conjecture  that  the  slightly  lower  position 
of  the  diaphragm  upon  the  right,  or  the  greater  impingement  of 
the  heart  upon  the  left  than  upon  the  right  lung,  might  have  some 
influence  in  producing  the  auscultatory  differences  to  which  I  have 
referred,  but  these  are  unverifiable  conjectures,  and  seem  to  me 
practically  valueless.  I  have  not  found  any  differences  in  per- 
cussion or  palpation  accompanying  the  phenomena  to  which  I 
have  just  referred. 

Obviously,  the  only  importance  of  the  sign  which  I  have  described 
is  that  in  case  it  is  confirmed  and  established  by  the  observations 
of  other  physicians  it  will  slightly  complicate  our  process  of  reason- 
ing in  regard  to  the  soundness  or  unsoundness  of  the  lungs  as  based 
upon  physical  examination.  It  may  be  that  we  shall  have  to  make 
allowance  for  the  difference  to  which  I  have  just  referred,  as  we  have 
been  in  the  habit  of  doing  with  the  difference  between  the  two 
apices. 

2.      IN    THE    LATERAL   RECUMBENT    POSITION. 

Almost  every  good  clinician  is  familiar  with  the  fact  that  when 
the  patient  is  lying  upon  his  side  the  restriction  of  the  motion  of 
this  side  of  the  thorax  leads  to  differences  in  the  phenomena  obtained 


84  DISCUSSION 

by  palpation,  percussion,  and  auscultation  in  the  lower  lung,  as 
compared  with  the  upper.  Hence  we  are  all  of  us  chary  of  drawing 
conclusions  from  what  we  hear  in  a  patient's  chest  in  the  lateral 
recumbent  position.  We  all  prefer  to  examine  the  patient,  either 
sitting  up  or  lying  on  his  face,  whenever  one  of  these  positions  can 
be  assumed  without  serious  inconvenience.  But  I  wonder  how 
many  of  us  would  be  able  to  state,  promptly  and  correctly,  just 
what  are  the  differences  between  the  upper  and  the  lower  sides  of 
the  chest  of  the  patient  lying  upon  his  side.  As  a  matter  of  per- 
manent and  accurate  record,  it  seems  to  me  worth  while  to  formu- 
late as  accurately  as  we  can  the  knowledge  which  we  all  of  us 
now  possess  in  a  more  or  less  inchoate  form.  With  this  in  view, 
I  recently  examined  fifty  normal  chests  with  the  subject  in  the 
lateral  recumbent  position.  Briefly  stated,  the  differences  are  as 
follows : 

(a)  On  palpation,  increased  tactile  fremitus  on  the  lower  side; 
(b)  on  percussion  a  combination  of  dulness  with  a  tympanitic 
quality  on  the  lower  side;  (c)  on  auscultation  an  increase  in  the 
intensity  of  the  spoken  and  of  the  whispered  voice,  with  a  slight 
prolongation  of  inspiration  and  a  raising  of  its  pitch. 

Summarily  stated,  these  signs  amount  to  the  indications  of  a 
slight  degree  of  condensation  of  the  lung,  such  as  we  see  in  the 
upper  part  of  a  chest  when  a  pleural  effusion  is  present  below. 

It  is  perhaps  also  worth  noting  that  in  patients  both  of  whose 
lungs  contain  approximately  an  equal  number  of  rales,  when  the 
patient  is  examined  in  the  sitting  position  lateral  decubitus  increases 
the  number  of  audible  rales  on  the  lower  side. 


DISCUSSION. 

Dr.  W.  S.  Thayer:  There  are  two  points  I  should  like  to  speak  of  in  connec- 
tion with  Dr.  Cabot's  paper.  I  have  for  some  time  been  very  much  interested 
in  the  difference  between  the  sounds  heard  in  the  hnigs  on  the  recumbent  side  and 
on  the  upper  side.  There  are  two  little  points  beyond  what  Dr.  Cabot  mentioned 
that  I  should  like  to  speak  of.  One  is  this:  It  is  probably  familiar  to  the  vast 
majority  in  this  room,  but  I  am  sure  there  are  some  to  whom  it  is  not,  namely,  in 
a  good  many  cases,  particularly  in  febrile  diseases,  one  hears  numerous  crisp 
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rales  on  the  recumbent  side  of  the  chest,  while  on  the  side  of  the  chest  which  is  up 
there  are  no  similiar  sounds.  If  the  patient  is  changed  from  side  to  side  the  rales 
entirely  disappear  from  the  side  where  they  were  heard  before,  and  not  infre- 
quently appear  on  the  side  where  they  were  not  present  before.  That  seems  a 
very  obvious  remark  to  many  in  the  room,  but  I  am  quite  sure  there  are  some  to 
whom  it  is  not  familiar.  And  it  has,  I  know,  very  often  led  to  the  assumption  of 
a  grave  bronchitis  which  was  not  present. 

Secondly,  it  is  familiar  enough  to  everyone  that  fine  crisp  soimds  usuallv  indi- 
cate expansion  of  the  thin  borders  of  the  lung  in  various  parts  of  the  chest.  That 
is  not  infrequently  seen.  The  attention  of  clinicians  is  attracted  to  rales  which 
are  heard  in  the  axilla,  as  is  well  known,  just  outside  the  apex  and  a  little  farther 
around.  Those  rales  are  fine,  very  crisp,  very  sharp,  and  occur  with  each  inspira- 
tion. If  the  individual  is  lying  on  the  back,  and  turns,  we  will  say,  on  his  left  side, 
those  rales  entirely  disappear  in  a  large  proportion  of  cases.  If  we  percuss  the 
lung  at  the  same  time,  we  will  find  that  it  has  come  down  two  or  three  finders' 
breadth,  and  with  the  filling  of  that  portion  of  the  lung  the  rales  we  heard  have 
entirely  disappeared.  Not  infrequently  they  come  back  when  the  patient  lies  on 
his  back  again.  It  is  a  very  common  manifestation,  and  I  know  of  at  least  one 
case  that  was  sent  away  to  the  mountains  with  a  diagnosis  of  tuberculosis  based 
solely  on  a  manifestation  which  is  really  not  abnormal. 


ORTHODIAGRAPHY  IN  THE  STUDY  OF  THE   HEART 
AND  GREAT  VESSELS. 


By  THOMAS  A.  CLAYTOR,  M.D., 

PHYSICIAN  TO  THE   GAKFIELD  MEMORIAL  HOSPITAL  AND  THE  TUBERCCLOSIS   HOSPITAL, 
WASHINGTON,  D.   C, 

AND 

WALTER  H.  MERRILL,  B.L.,  M.D., 

RADIOGRAPHER  TO  THE   GARFIELD  MEMORIAL  HOSPITAL,  WASHINGTON,    D.  C. 


The  a;-rays,  as  ordinarily  used,  have  proved  of  distinct  value  in  the 
study  of  the  intrathoracic  vascular  system,  especially  in  the  detection 
of  aneurysms,  but  only  to  a  small  degree  have  they  aided  investiga- 
tions of  the  heart  itself.  The  difficulty  before  the  perfection  of  the 
orthodiagraph  has  been  the  fact  that,  because  of  the  divergence  of  the 
rays,  the  shadow  of  the  object  observed  was  enlarged.  This  exag- 
geration of  outline  is  increased  in  direct  proportion  to  the  nearness 
of  the  object  to  the  tube  and  its  distance  from  the  screen  upon  which 
the  shadow  is  thrown.  Thus,  in  order  to  estimate  the  size  of  the 
object  under  observation,  an  elaborate  system  of  measurements  is 
necessary,  and  even  then  accuracy  is  extremely  difficult. 

While  it  is  true  that  the  distortion  of  the  image  may  be  greatly 
diminished  by  taking  the  picture  at  long  range,  as  it  were,  yet  we 
lose  the  very  important  activity  of  life.  Thus,  with  the  fluoroscope 
the  pulsations  of  the  heart  and  aorta  and  the  movements  of  the 
diaphragm  serve  as  points  of  identification.  Mediastinal  tumors, 
calcareous  glands,  and  tuberculous  deposit?  in  the  lungs  are  not 
infrequently  seen  in  close  proximity  to  the  heart  and  great  vessels, 
and  biit  for  the  pulsating  movements  of  the  latter  could  not  be 
distinguished  from  them.  It  is  the  difference  between  the  study 
of  the  living  and  the  dead. 
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Description  of  the  Orthodiagraph.  The  Rontgen-ray  pic- 
tures are  shadows,  and,  as  the  source  of  the  rays  is  a  point  on  the 
anticathode  of  the  Crookes  tube,  these  shadows  would  be  the  bases 
of  cones  or  pyramids,  whose  apex  is  this  point  on  the  anticathode. 
The  object  casting  these  shadows  would  completely  fill  these  cones 
or  pyramids  at  some  point  between  the  apex  and  the  base.  Thus,  as 
ordinarily  used,  skiagrams  or  Rontgen-ray  shadows  of  the  internal 
organs  are  always  enlarged  and  distorted  to  a  greater  or  less  extent. 
To  overcome  this  distortion  and  to  outline  the  internal  organs  in  their 
exact  size,  parallel  instead  of  divergent  rays  should  be  used,  and 
these  parallel  rays  should  be  perpendicular  to  the  reading  screen. 
It  is  impossible  to  obtain  parallel  Rontgen  rays  directly  from  our 
Crookes  tube,  so  that  in  the  effort  to  overcome  this  difficulty  the 
orthodiagraph  has  been  developed. 

The  orthodiagraph,  first  devised  by  !Moritz,^  and  later  much 
improved  by  Levy-Dorn  and  Groedel,^  is  an  instrument  for  outlining, 
in  its  exact  size  without  distortion,  any  object  that  can  be  seen  by 
the  Rontgen  rays.  The  working  principle  may  be  outlined  as 
follows:  A  pneumatic  pen,  the  centre  of  the  anticathode  of  the 
Crookes  tube,  or  source  of  the  Rontgen  rays,  and  the  centre  of  a 
small  fluorescent  screen  are  so  mounted  on  arms  that  they  are  in  a 
straight  line.  These  arms  are  attached  to  a  carriage,  which,  while 
allowing  all  motions  in  one  fixed  plane,  will  keep  this  straight  line 
perpendicular  to  the  plane.  Thus,  the  pencil  of  rays  coming  from 
the  tube,  through  a  small  circular  aperture  in  a  lead  diaphragm,  to 
the  centre  of  the  screen,  while  it  may  be  moved  over  a  considerable 
surface,  will  always  occupy  parallel  positions. 

In  using  the  machine  it  is  only  necessary  to  move  the  carriage  so 
that  the  lead  spot  in  the  centre  of  the  screen  touches  the  edge  of  the 
shadow  to  be  outlined;  a  mark  is  made  with  the  pneumatic  pen  on 
the  sheet  of  paper,  which  is  clamped  upon  a  drawing-board  fixed 
behind  the  tube.  The  lead  spot  is  then  moved  to  a  new  position 
along  this  edge  and  a  second  mark  made.  In  this  way  the  process 
is  continued  until  the  entire  shadows  are  outlined.  Then,  upon 
removing  the  sheet  from  the  machine,  these  marks,  when  connected, 
will  give  the  exact  size  of  the  object, casting  the  shadow.    The  fluo- 

i  Miinch.  med.  Woch.,  1900.  No.  29.  ^  Orthorontgenographie,  Munchen,  1908. 
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rescent  screen  may  be  removed  from  the  arm  to  which  it  is  attached 
and  a  pointer  substituted.  The  pointer  is  so  adjusted  that  it  takes 
the  place  of  the  lead  centre  of  the  screen,  and  is,  therefore,  in  the 
straight  line  with  the  centre  of  the  pencil  of  rays  and  the  pneumatic 
marker.  It  is  used  to  outline  the  body  and  any  points  that  the  oper- 
ator may  wish  to  record  upon  the  diagram  sheet  before  the  current 
is  turned  on. 

Danger  of  A"-ray  Burns.  The  danger  of  burning  the  subject  is 
practically  nil.  The  tube  is  covered  by  a  ray-proof  shield,  and  only 
the  small  pencil  of  rays  in  use  is  allowed  to  pass  through  a  circular 
opening  about  2  cm.  in  diameter  in  a  lead  diaphragm.  As  the  appa- 
ratus is  kept  in  almost  constant  motion,  no  area  is  exposed  more  than 
a  few  seconds  at  a  time.  The  pencil  of  rays  is  thrown  upon  a  fluo- 
rescent screen  which  is  covered  with  a  plate  of  lead  glass,  which  it  is 
claimed  protects  the  operator's  face  and  eyes  while  observing  the 
shadow. 

Advantages  of  the  Orthograph.  The  satisfactory  use  of  this 
instrument,  as  is  the  case  with  many  others,  such  as  the  microscope  or 
stethoscope,  necessitates  practice  and  a  thorough  familiarity  with  the 
normal.  The  orthodiagram,  when  completed,  however,  is  intelli- 
gible to  any  one  who  takes  the  trouble  to  inform  himself  upon  the 
topographical  anatomy  of  the  interior  of  the  thorax.  The  lines  are 
clearly  marked  and  the  object  is  outlined  in  its  exact  position  with 
regard  to  its  surrounding  landmarks — the  ribs,  the  sternum,  the 
liver,  the  diaphragm — and  its  size  may  be  determined  and  compared 
with  the  normal. 

On  the  other  hand,  the  skiagram  usually  requires  long  experi- 
ence to  interpret  correctly.  A  shadowy  distorted  outline  is  often  all 
that  can  be  made  out.  This  may  mean  much  to  the  expert,  but 
practically  nothing  to  the  ordinary  physician,  who  must  accept  the 
statement  of  another  and  is  often  but  half  convinced.  The  fluoro- 
scope,  as  ordinarily  used,  allows  of  no  photographic  or  diagrammatic 
record. 

Another  great  advantage  possessed  is  the  rapidity  with  which  the 
diagram  can  be  made  when  the  operator  has  acquired  some  experi- 
ence. Within  a  few  minutes  the  complete  examination  is  made, 
and  the  diagram  is  ready  for  inspection.     The  time  and  expense 
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required  for  the  development  of  a  plate  are  avoided.  The  only  delay 
is  that  necessary  to  allow  the  eyes  of  the  operator  to  become  accus- 
tomed to  the  darkness.  This  time  varies  from  a  few  minutes  to 
fifteen  or  twenty,  depending  somewhat  upon  the  brightness  of  the 
day.  We  urge  most  strongly  the  absolute  necessity  of  this  delay,  as 
without  it  the  examination  will  be  unsatisfactory. 

Method  of  Makixg  a  Tracixg.  The  patient  may  be  placed  in 
either  a  standing,  sitting,  or  reclining  position.  The  importance  of 
keeping  absolutely  still  must  be  impressed  upon  him,  as  any  move- 
ment of  the  body  during  the  procedure  will  necessarily  vitiate  the 
results.  The  landmarks  are  then  taken  by  means  of  the  pointer 
before  the  current  is  turned  on.  They  can  be  taken  with  the  fluoro- 
scopic screen,  but  the  tube  may  as  well  be  spared  this  unnecessary 
work.  The  midsternal  line  is  fixed  by  marking  the  episternal  notch 
and  the  tip  of  the  xyphoid;  the  neck,  shoulders,  axillre,  and  sides  of 
the  chest  are  outlined  and  the  nipples  (in  males)  marked.  As  many 
of  the  ribs  as  are  desired  may  also  be  indicated.  The  dorsoventral 
illumination  is  the  most  satisfactory,  and  the  sitting  or  standing  pos- 
ture is  preferable  when  the  subject  is  able  to  assume  either  of  these 
positions.  The  heart's  silhouette  when  thus  observed  consists  of  a 
series  of  curves,  two  upon  the  right  and  four  upon  the  left  side  (Fig.  1). 
Upon  the  right,  rising  from  the  dark  shadow  of  the  liver,  may  be  seen 
the  "right  auricular  curve"  (1),  which  is  formed  entirely  by  the  right 
auricle.  Above  this  is  the  "curve  of  the  great  vessels"  (2),  formed 
by  the  descending  cava  or  the  aorta  (in  our  experience  this  shadow  is 
more  often  seen  as  a  straight  line).  On  the  left,  from  above  down- 
ward, is  the  "aortic  curve"  (3),  formed  by  the  arch  of  the  aorta  and  its 
descending  limb;  below  this  is  the  "pulmonary  curve"  (4),  formed  by 
the  pulmonary  artery  as  it  passes  beneath  the  aortic  arch.  The 
next  curve,  the  "left  auricular"  (5),  is  in  our  experience  only  excep- 
tionally observed.  It  is  produced  in  normal  cases  by  the  left  auricular 
appendix,  as  only  in  abnormal  conditions  of  the  heart  does  the  left 
auricle  itself  appear.  The  lowermost  curve  is  the  "left  ventricular" 
(6),  and  is  formed  by  the  left  ventricle. 

It  is  convenient  to  trace  the  borders  of  the  thoracic  cavity  [lung 
outlines)  while  the  eyes  of  the  operator  are  becoming  accustomed 
to  the  darkness.     Then  the  diaphragm  is  marked  in  its  lowermost 
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position  during  quiet  respiration.  The  curves  of  the  heart's  silhou- 
ette are  then  outHned  in  the  order  indicated  in  Fig,  1.  The  right 
border  of  the  heart  presents  a  well-marked  dark  shadow;  the 
descending  cava  is  lighter;  the  arch  of  the  aorta,  unless  atheromatous, 
is  often  very  faint,  and  could  not  be  distinguished  but  for  its  pulsa- 
tions; the  pulmonary  artery  is  faint,  and  the  auricular  appendix  is 
not  often  distinguishable;  the  left  border  of  the  heart  is  clear  and 
dark  and  in  very  active  motion ;  the  extreme  apex  is  more  difficult  to 
see,  because  it  is  thin  and  also  because  its  excursion  of  movement  is 
large  and  rapid.  By  asking  the  subject  to  take  a  deep  breath  and 
hold  it,  the  lower  border  of  the  apex  can  generally  be  outlined  above 
the  depressed  position  of  the  diaphragm.    It  must  be  borne  in  mind. 


Fig.  1. — Orthodiagram  of  the  normal  heart. 

however,  that  a  deep  inspiration  alters  the  cardiac  outline,  that  is, 
lowers  the  apex.  The  lower  border  of  the  heart  is  lost  in  the  shadow 
of  the  liver,  but  its  position  can  be  easily  estimated  from  the  apical 
curve  and  that  of  the  right  auricle. 

Observations.  In  order  that  we  might  properly  appreciate 
diseased  conditions,  we  undertook  the  study  of  a  series  of  normal 
chests  with  the  orthodiagraph.  More  than  one  hundred  cases  were 
studied,  but  from  lack  of  sufficient  data  some  of  them  have  been 
omitted  from  our  records.  Our  series  of  adults  consists  of  37  men, 
ranging  in  age  from  eighteen  to  fifty-five  years,  and  54  women, 
ranging  from  nineteen  to  thirty-six  years.  Our  measurements  were 
made  according  to  the  accepted  rules  in  this  work.    The  method  can 


CLAYTOR,    MERRILL:    ORTHODIAGRAPHY  91 

best  be  understood  from  the  diagram  (Fig.  1).  The  total  trans- 
verse diameter  (T.D.,  the  sum  of  M.R.  and  M.L.)  may  be  con- 
sidered as  quite  accurate,  because  the  points  from  which  these 
measurements  are  made  are  always  clear  and  definite,  but  the 
longitudinal  diameter  (L.D.)  is  less  accurate  in  some  cases,  because 
it  is  not  always  easy  to  tell  where  the  right  auricle  ends  and  the 
descending  cava  begins.  The  extreme  apex  being  thinner  and 
in  active  motion  renders  the  shadow  at  this  point  also  less  easy 
to  trace. 

Conditions  Affecting  the  Heart's  Size.  It  has  been  concluded 
from  an  examination  of  a  large  series  of  cases  that  the  size  of  the  nor- 
mal heart  depends  upon  a  variety  of  factors.  Thus,  it  depends  upon 
the  body  height,  the  body  weight,  the  age,  the  muscular  development, 
the  occupation,  etc.  Men,  who  have  not  attained  full  growth,  even 
though  of  the  same  height  and  weight  as  adults,  have  smaller  hearts. 
Further,  the  heart's  size  tends  to  increase  in  old  age.  Women  of  the 
same  height  and  weight  as  men  have  proportionately  smaller  hearts. 
Finally,  normal  individuals  presenting  exactly  like  conditions  may 
have  different-sized  hearts. 

From  our  observations  it  appears  that  the  size  of  the  heart  depends 
more  upon  the  body  w^eight  than  upon  the  body  height.  It  was 
impossible  in  our  series  to  work  out  a  scale  which  seems  to  show  any 
constant  ratio  between  the  heart's  size  and  the  body  height.  The 
body  weight,  on  the  other  hand,  compared  very  uniformly  with  the 
heart's  area.  We  have  also  constructed  a  similar  chart  from  the 
measurements  of  Dietlen's^  cases,  which  seems  to  agree  with  our 
findings. 

Explanation  of  Tables  and  Charts.  Table  I  shows  the 
heart  measurements  in  our  series  of  37  men,  whose  average  age  was 
thirty-two  years,  average  weight  150  pounds,  and  average  height 
68  inches,  graded  by  weight.  Table  II  shows  the  same  arrange- 
ment of  our  series  of  54  women,  whose  average  age  was  twenty-five 
years,  average  weight  135  pounds,  and  average  height  65  inches. 

»  Deut.  Arch.  f.  klin.  Med..  190G-1907. 


92 


CLAYTOR,    MERRILL:    ORTHODIAGRAPHY 


Table  I. — Vertical  Heart  Orthodiagrams.     Male  (37  Cases). 


Weight, 
pounds. 

Cases. 

M.R. 

M.L. 

T.D. 

L.D. 

r3.2 

7.0 

10.7 

11.8 

Min. 

120-129 

3 

3.7 

7.2 

10.9 

12.6 

Av. 

[4.3 

7.5 

11.3 

13.5 

Max 

(3.5 

7.5 

11.0 

12.0 

Min. 

130-139 

5 

\  3.8 

8.0 

11.8 

13.2 

Av. 

(4.2 

8.5 

12.5 

14.0 

Max. 

(3.4 

7.0 

11.0 

12.0 

Min. 

140-149 

9 

\  4.0 

7.7 

11.9 

13.4 

Av. 

(.4.6 

8.4 

13.1 

14.5 

Max. 

(3.2 

7.8 

11.5 

12.5 

Min. 

150-159 

8 

\  3.9 

8.4 

12.3 

13.5 

Av. 

(4.5 

9.0 

13.0 

15.0 

Max. 

(3.7 

8.0 

12.0 

14.0 

Min. 

160-179 

6 

\  4.0 

8.2 

12.4 

14.6 

Av. 

U.S 

9.0 

13.8 

15.8 

Max. 

(a.8 

7.0 

11.0 

14.0 

Min. 

180-200 

6 

]4.2 

8.7 

12.9 

14.7 

Av. 

(4.5 

9.7 

13.4 

15.3 

Max. 

Table  II. — Vertical  Heart  Orthodiagrams.     Female  (54  Cases). 


Weight, 
pounds. 

Cases. 

M.R. 

M.L. 

T.D. 

L.D. 

(3.2 

6.7 

9.9 

12.0 

Min. 

100-109 

2 

\  3.3 

6.8 

10.2 

12.1 

Av. 

(.3.5 

7.0 

10.5 

12.3 

Max. 

f  3.0 

7.0 

10.0 

11.5 

Min. 

110-119 

3 

J3.1 

7.6 

10.7 

11.9 

Av. 

(.3.2 

8.0 

11.1 

12.4 

Max. 

(2.3 

6.4 

10.2 

10.5 

Min. 

120-129 

14 

\  3.5 

7.5 

11.0 

12.2 

Av. 

[4.2 

8.6 

12.2 

13.8 

Max. 

(3.0 

6.4 

9.6 

11.2 

Min. 

130-139 

19 

3.4 

7.8 

11.2 

12.4 

Av. 

(4.0 

8.8 

12.6 

13.3 

Max. 

(2.6 

7.0 

10.0 

12.2 

Min. 

140-149 

5 

\  3.5 

7.6 

11.1 

12.7 

Av. 

(4.1 

8.3 

11.8 

13.2 

Max. 

(3.1 

7.6 

10.9 

12.3 

Min. 

150-159 

7 

\  3.6 

8.0 

11.6 

12.9 

Av. 

(4.8 

9.3 

12.8 

14.2 

Max. 

f  3.5 

6.5 

10.6 

11.8 

Min. 

160-175 

4 

i  3.8 

7.9 

11.7 

12.6 

Av. 

■j  3.8 
[4.1 

8.5 

12.3 

13.0 

Mean. 

9.0 

12.8 

13.2 

Max. 
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Fig.  2  shows  graphically  the  increase  of  the  heart  measurements 
with  the  increase  of  the  body  weight  in  our  series  of  37  men. 
The  upper  line  indicates  the  longitudinal  diameter,  the  lower  line 
the  transverse  diameter.  These  lines  ascend  by  the  scale  of  units 
given  on  the  left  of  the  chart,  which  expresses  centimeters.  The 
middle  line  indicates  the  product  of  L.D.  by  T.D.,  or  approximately 
the  square  area  of  the  heart's  silhouette.  (By  a  careful  computation 
of  the  square  area  of  the  heart's  silhouette  in  a  number  of  diagrams 
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from  normal  hearts,  it  was  found  to  be  about  70  per  cent,  of  the 
product  of  L.D.  by  T.D.)  This  line  ascends  by  the  scale  of  units 
upon  the  right  of  the  chart,  which  represents  square  centimeters. 
The  reduction  of  the  unit  of  measurement  was  necessary  to  keep  this 
line  within  convenient  limits. 

It  has  been  calculated  from  this  chart  that  as  the  body  weight  of 
these  men  increased  60  per  cent.,  the  heart's  area,  as  represented  by 
the  product  of  T.D.  by  L.D.,  increased  39  per  cent.  It  is  of  interest 
to  note  that  the  size  of  the  heart  increased  very  rapidly  up  to  135 
pounds  of  body  weight,  and  that  from  that  point  it  was  more  gradual. 
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Fig.  3  is  the  graphic  arrangement  of  our  54  women.  From  this 
it  would  appear  that  as  the  body  weight  of  these  women  increased 
60  per  cent.,  the  heart's  area,  as  represented  by  the  product  of  T.D. 
by  L.D.,  increased  only  25.8  per  cent.,  or  far  less  rapidly  than  was 
the  case  with  the  men. 

Fig.  4  is  a  graphic  reproduction  of  Dietlen's  table  of  horizontal 
orthodiagrams  of  adult  men  grouped  according  to  weight.  The 
number  of  cases  was  156,  their  average  height  was  169  cm. 
(66.5  inches),  and  average  age  twenty-six  years.  This  chart  shows 
that  as  the  body  weight  increased  60  per  cent.,  the  heart's  area,  as 
represented  by  the  product  of  T.D.  by  L.D.,  increased  41  per  cent., 
or  practically  at  the  same  rate  as  was  the  case  in  our  series  of  men. 
It  is  of  interest  to  note  in  this  chart  the  rapid  rise  in  the  heart's  size 
from  95  pounds  to  128  pounds,  and  the  more  gradual  rise  thereafter. 
The  irregular  appearance  of  the  curve  at  the  higher  weights  was 
probably  due  to  the  small  number  of  men  in  these  sections. 

Table  III  shows  the  maximum,  minimum,  and  average  ages, 
heights,  and  weights  of  our  series  of  37  men,  given  in  Table  I, 
with  5  others  added  later,  bringing  the  number  up  to  42.  Table 
IV  gives  the  same  arrangement  of  our  series  of  women.  Tables  V 
and  VI  explain  themselves.  Table  VII  is  compiled  from  Tables 
IV,  V,  and  VI,  and  shows  in  compact  form  the  results  obtained  by 
Dietlen,  Groedel,  and  ourselves  in  measuring  the  hearts  of  normal 
adults. 

Table  III. — Vertical  Heart  Orthodiagrams.     Normal  Cases.     Males  (42  Cases). 


Age. 

Height, 
in. 

Weight, 
pounds. 

M.R. 

M.L. 

T.D. 

L.D. 

18 

62 

125 

3.0 

7.0 

10.7 

11.8 

Min. 

32 

68 

150 

4.0 

8.1 

12.1 

13.7 

Av. 

55 

74 

200 

4.8 

11.0 

14.0 

15.8 

Max. 

Table  IV. — Vertical  Heart  Orthodiagrams.    Females  (54  Cases). 


Age. 

Height, 
in. 

Weight, 
pounds. 

M.R. 

M.L. 

T.D. 

L.D. 

19 

60 

100 

2.3 

6.4 

9.6 

10.5 

Min. 

25 

65 

135 

3.4 

7.8 

11.1 

12.5 

Av. 

36 

69 

175 

4.8 

9.3 

12.8 

14.2 

Max. 
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Table  V. — Dietlen's  Horizontal  Orthodiagrams.     Normal  Cases. 


M.R.               M.L. 

T.D. 

L.D. 

Average  of  156  males        .... 
Average  of  58  females       .... 

1 
4.3                  8.9 
3.6                  8.5 

13.2 
12.1 

14.2 
13.2 

Table  VI. — Groedel's  Vertical  Orthodiagrams. 

Normal  Ca 

ses. 

M.R,               M.L. 

T.D. 

L.D. 

Average  of  60  males 

Average  of  54  females       .... 

4.6                   8.4 
3.9                  8.0 

13.0 
11.9 

14.0 
12.9 

Table  VII. 


M.R. 


Dietlen's 
Groedel's 
Authors' 


M.     F. 

4.3(3.6) 
4.6(3.9) 
4.0(3.4) 


M.L. 


T.D. 


M.     F. 

5.9(8.5) 
?.4(8.0) 
B. 1(7.8) 


M.       F. 

13.2(12.1) 
13.0(11.9) 
12.1  (11.1) 


L.D. 


I    Area  70% 
iof  T.D.  xL.D. 


M.       F. 

14.2(13.2) 
14.0(12.9) 
13.7(12.5) 


M.     F. 
131(111) 
127  (107) 
116  (  97) 


It  may  be  seen  that  Dietlen's  and  Groedel's  measurements  are,  as 
a  rule,  greater  than  ours,  but  this  may  be  explained,  perhaps,  by  the 
class  of  cases  observed.  Our  series  of  men  was  made  up  almost 
entirely  of  brain  workers  in  good  health,  and  as  it  is  generally 
acknowledged  that  the  amount  of  muscular  exercise  has  a  direct 
bearing  upon  the  size  of  the  heart,  these  men  are  likely  to  show  slightly 
smaller  measurements.  It  must  also  be  borne  in  mind  that  Dietlen's 
measurements  were  taken  from  horizontal  diagrams,  which  are 
somewhat  larger  than  the  vertical. 

Our  women  were,  for  the  most  part,  young  and  healthy,  leading 
active  lives  requiring  more  or  less  muscular  exertion.  Their  measure- 
ments come  nearer  to  those  of  Dietlen  and  Groedel,  but  are  also  some- 
what smaller.  It  may  be  seen,  however,  that  the  three  sets  of  figures 
vary  only  by  tenths  of  a  centimeter,  differences  almost  too  small  to 
be  considered. 

Percussion.  One  of  the  chief  advantages  derived  from  the  use 
of  the  orthodiagraph  is  the  aid  which  it  gives  to  those  who  make  use 
of  percussion  in  heart  examinations.    Many  clinicians  depend  very 
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greatly  upon  the  percussion  boundaries  of  the  heart  in  making  a 
diagnosis,  and  still  more  in  giving  a  prognosis  in  certain  heart  lesions. 
It  is  pretty  generally  conceded  by  those  who  have  compared  their 
percussion  findings  with  those  of  the  orthodiagraph  that  the  former 
are  in  many  instances  quite  accurate,  and  that,  as  a  rule,  percussion 
may  be  depended  upon  for  clinical  purposes.  At  the  same  time  it 
should  be  borne  in  mind  that  the  men  who  have  made  these  tests 
have  been  especially  interested  in  this  line  of  work,  and  have,  there- 
fore, become  especially  proficient  in  percussion. 

Various  methods  of  percussion  have  been  used  by  various  observers, 
with  about  the  same  results.  The  method  made  use  of  in  our  work 
has  been  "the  immediate  palpatory,"  as  it  may  be  called.  Without 
going  into  detail,  we  would  say  that  the  percussion  boundary  of  the 
left  border  of  the  heart  was  usually  found  to  be  correct  but  the  right 
border  was  far  more  difficult  to  locate  accurately.  This  has  not  been 
the  experience  of  some  other  observers,  as  they  have  found  the  right 
border  easier  to  determine.  In  almost  all  instances  in  which  we  felt 
satisfied  with  our  efforts  at  percussion,  the  boundaries  were  found  to 
be  correct,  but  in  some  subjects  it  was  absolutely  impossible  to  outline 
the  heart  by  percussion,  and  this  too  in  cases  in  which  there  was  no 
excess  of  adipose  tissue,  or  other  demonstrable  condition  to  interfere. 

Figs.  5,  6,  and  7  are  orthodiagrams  of  a  normal  heart  taken  with 
the  subject  in  the  vertical,  the  dorsal,  and  the  right  and  left  lateral 
horizontal  postures.  In  each  instance  the  continuous  lines  mark 
the  position  of  the  heart  with  the  subject  in  the  vertical  position, 
while  the  broken  lines  show  the  effect  of  change  of  bodily  position 
upon  that  of  the  heart. 

The  Form  of  the  Heart's  Silhouette  in  Different  Heart 
Affections.  It  has  long  been  known  that  the  hypertrophy  or  dila- 
tation resulting  from  various  heart  lesions  produces  more  or  less 
characteristic  alterations  in  the  shape  of  the  organ.  This  has  been 
demonstrated  upon  the  living  subject  many  times  by  percussion,  but 
in  the  orthodiagraph  we  have  a  far  more  accurate  means  of  deter- 
mining the  change  in  outline.  Our  studies  along  pathological  lines 
have  not  been  extensive  enough  to  enable  us  to  speak  authori- 
tatively, but  we  hope  in  a  future  publication  to  go  into  this  feature 
more  fully. 

Am  Phys  7 
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For  example,  it  may  be  seen  from  Fig.  8  that  in  aortic  insuflBciency 
the  position  of  the  heart  is  quite  obhque,  or  rather  foot-shaped;  both 
diameters  are  greatly  increased;  the  curve  of  the  great  vessels  is 


Fig.  7 

Fig.  5. — The  continuous  line  shows  the  position  of  the  heart  with  the  subject  in  the 
vertical  position;  the  broken  line  shows  it  in  the  dorsal  position. 

Fig.  e.^The  continuous  line  shows  the  position  of  the  heart  with  the  subject  in  the 
vertical  position;  the  broken  line  shows  it  in  the  right  lateral  position. 

Fig.  7. — The  continuous  line  shows  the  position  of  the  heart  with  the  subject  in  the 
vertical  position;  the  broken  line  shows  it  in  the  left  lateral  position. 

more  prominent,  probably  because  of  increased  blood  presure  in  the 
ascending  limb  of  the  arch  of  the  aorta,  or  because  of  a  dilatation  of 
this  .section.  The  right  auricular  curve  is  prominent;  the  pulmonary 
curve  is  bulging;  the  left  auricular  curve  is  but  faintly  visible. 
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Of  pure  aortic  stenosis  we  have  no  example,  but  the  changes  in 
contour  are  said  to  resemble  very  closely  those  of  aortic  insufficiency, 
only  they  are  of  less  degree.  The  apex  is  more  rounded,  due  to  its 
increased  breadth  from  the  primary  hypertrophy  of  the  left  ventricle. 

Fig.  9  is  from  a  case  of  pure  mitral  stenosis.  The  figure  of  the 
heart  is  more  upright  than  in  that  of  aortic  disease;  the  curve  of  the 
great  vessels  is  more  pronounced  than  in  the  normal,  and  this  we  have 
observed  in  every  case  of  mitral  stenosis  thus  far  examined  by  us. 
There  is  a  decided  bulging  of  the  left  auricular  curve,  due  to  the 
dilatation  and  hypertrophy  of  this  chamber  of  the  heart.  The  left 
ventricular  curve  is  relatively  small,  as  might  be  expected. 
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Fig.  8. — Orthodiagram  of  aortic 
insufficiency. 


Fig.  9. — Orthodiagram  of  mitral 
stenosis. 


Fig.  10  is  from  a  case  of  pure  mitral  insufficiency.  It  is  more  upright 
than  the  aortic  heart,  but  does  not  present  quite  the  globular  appear- 
ance which  is  said  to  be  characteristic  of  this  condition.  The  curve 
of  the  great  vessels  is  prominent;  the  pulmonary  curve  is  bulging, 
and  the  left  ventricular  curve  has  a  tendency  to  rise  higher  toward 
the  left  axilla  than  in  the  normal. 

Fig.  1 1  is  a  good  example  of  combined  mitral  and  aortic  insuffi- 
ciency. There  is  an  enormous  hypertrophy.  The  right  auricular 
curve  is  prominent,  the  curve  of  the  great  vessels  is  increased,  while 
upon  the  left  may  be  seen  the  step-like  succession  of  bulging  curves 
made  by  the  aorta,  the  pulmonary  artery,  the  left  auricle,  and  left 
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ventricle.    In  other  words,  we  have  a  combination  of  the  distortions 
of  outUne  produced  in  the  conditions  individually. 

Fig.  12  is  from  a  case  of  double  mitral  disease.    The  right  auricular 
curve  is  marked,  as  is  that  of  the  great  vessels;  the  pulmonary  curve 


Fig.  10. — Orthodiagram  of  mitral 
insuflBciency. 


Fig.  11. — Orthodiagram  of  mitral  and 
aortic  insuflSciency. 


Fig.  12. — Orthodiagram  of  mitral  insuf- 
ficiency and  stenosis. 


Fig.  13. — Orthodiagram  of  thoracic 
aneurysm. 


is  bulging,  and  there  is  a  decided  prominence  over  the  region  of  the 
left  auricle,  although  it  cannot  be  distinguished  from  the  bulging 
curve  of  the  left  ventricle. 

Fig.  13  shows  a  large  aneurysm  of  the  aorta. 

Fig.  14  is  an  example  of  what  has  been  called  the  "dropped"  heart. 

Conclusions.  While  orthodiagraphy  should  not  be  looked  upon 
in  any  way  as  a  substitute  for  the  other  well-known  methods  of 
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examination  of  the  heart  and  great  vessels,  it  is  at  the  same  time  a 
valuable  aid.  It  can  be  used  to  make  fairly  accurate  outlines  and 
measurements  of  the  heart  and  great  vessels,  thus  enabling  us  to 
make  comparisons  with  the  normal  or  with  subsequent  diagrams  of 


Fig.  14. — Orthodiagram  of  "dropped"  heart. 


the  same  case.  The  use  of  the  orthodiagraph  may  also  serve  to  prove 
whether  or  not  the  size  of  the  heart  is  influenced  to  any  appreciable 
degree  by  a  single  effort  of  exertion  or  by  a  single  therapeutic  or 
gymnastic  treatment. 


DISCUSSION. 

Dr.  Lewis  A.  Conner:  It  is  obvious  at  once  that  the  orthodiagraph  furnishes 
a  means  of  supplying  us  with  information  concerning  the  heart  in  a  great  variety 
of  ways.  The  point  to  which  I  will  confine  myself,  however,  is  that  of  percussion 
as  based  upon  the  findings  of  the  orthodiagraph.  Moritz  and  Dietlen  have  done 
valuable  work,  it  seems  to  me,  and  others  as  well,  in  testing  out  various  methods 
of  percussion  and  controlling  their  findings  by  their  orthodiagraphic  results,  and 
the  method  which  they  describe  as  being  one  which  corresponds  most  closely  to 
the  orthodiagraphic  results  is  one  which  it  seems  to  me  is  well  worth  fiu'ther 
study  and  use.  In  my  hands  it  has  been  much  more  satisfactory  than  any  method 
that  I  had  used  before,  although  I  have  not  been  able  to  control  my  results  with 
the  orthodiagraphic  records.  They  found,  to  state  their  method  briefly,  that  the 
percussion  of  the  right  border  of  the  heart  was  much  more  satisfactory  and  cor- 
responded much  more  closely  to  their  orthodiagraphic  findings  when  the  per- 
cussion was  heavy,  was  done  by  long  strokes,  with  the  pleximeter  finger  deeply 
pressed  into  the  sj^aces,  and  done  at  a  period  of  complete  expiration;  that  when 
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this  was  done  their  results  were  very  accurate,  more  so  than  the  outhning  of  the 
left  border  of  the  heart.  The  difficulties  they  found  were  chiefly  in  outlining 
correctly  the  upper  border,  just  at  the  left  of  the  sternum,  where  the  layer  of  lung 
is  especially  thick,  and  where  the  error  was  likely  to  be  made  of  placing  the  upper 
border  too  low.  For  that  reason  they  recommend  especially  heavy  percussion 
there.  On  the  left  border,  especially  in  the  apical  region,  if  the  heart  was  enlarged 
to  the  left,  or  if  the  backward  curve  of  the  chest  was  great,  the  percussion,  if  it  were 
heavy,  would  give  you  the  lateral  aspect  of  the  heart  and  really  not  its  frontal 
aspect,  and  the  error  would  be  that  of  tracing  the  heart  too  far  to  the  left.  They, 
therefore,  recommend  that  the  percussion  of  the  left  border  be  very  light,  in  order 
to  avoid  so  far  as  possible  this  tendency  to  place  the  left  border  of  cardiac  dulness 
too  far  to  the  left.  As  I  said,  my  experience  with  that  method  of  percussion  in 
marking  out  the  right  side  during  a  period  of  expiration  and  examining  the  other 
borders  of  the  heart  in  quiet  respiration,  using  the  heavy  percussion  at  the  right 
and  upper  borders,  and  very  light  percussion  about  the  apical  region,  has  seemed 
to  me  to  give  very  satisfactory  results,  and  I  think  one  of  the  most  important 
results  of  the  introduction  of  the  orthodiagraph  has  been  the  efforts  to  establish 
a  standard  for  cardiac  percussion. 

Dr.  Francis  H.  Williams:  The  writers  of  this  paper  are  to  be  congratulated 
on  their  careful  and  accurate  observations. 

It  is  most  important  the  profession  should  realize  that  our  former  methods  for 
determining  the  size,  shape,  and  position  of  the  heart  are  incomplete.  As  has 
been  pointed  out,  these  a--ray  outlines  give  many  details  which  are  instructive 
and  valuable  as  an  aid  in  diagnosis.  Drs.  Merrill  and  Claytor  have  probably 
studied  also  the  excursion  of  the  left  border  between  systole  and  diastole  in  aortic 
insufficiency  when  it  is  far  greater  than  normal,  although  I  do  not  see  any 
examples  of  such  outlines  in  the  excellent  set  of  tracings  before  us. 

In  the  discussion  emphasis  has  been  laid  upon  the  importance  of  special 
special  methods  of  percussion.  When  the  heart  is  of  normal  size,  or  when  it  is 
very  large  indeed,  the  size  of  this  organ  as  obtained  by  percussion  may  agree 
very  well  with  that  determined  by  the  a--rays.  But  between  these  extremes  and  in 
cases  of  hearts  smaller  than  normal,  percussion  is  less  trustworthy.  I  hope  the 
members  of  this  Association  will  realize  that  no  special  method  of  percussion  will 
always  give  the  correct  outline  of  the  heart.  The  size  and  position  of  the  large 
proportion  of  hearts  somewhat  larger  than  normal  cannot  be  accurately  deter- 
mined by  percussi&n,  and  without  the  aid  of  .r-ray  examinations  the  physician 
may  not  know  whether  a  given  heart  is  one  which  is  well  outlined  by  percussion 
or  not.  The  size  of  a  heart,  for  example,  which  is  moderately  enlarged  might 
by  percussion  be  mistaken  for  normal. 

The  orthodiagraph  is,  of  course,  accurate,  but  has  the  disadvantage  of  exposing 
the  physician  to  the  a--rays.  There  is  to  my  mind  a  more  satisfactory  method. 
This  allows  the  patient  to  be  examined  in  several  positions,  and  with  simple  pre- 
cautions, even  with  hearts  of  very  large  size,  is  clinically  accurate.    The  patient  is 
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six  feet  or  more  away  from  the  tube,  and  seated  in  a  special  revolving  chair  which 
permits  him  to  be  freely  tm^ned,  and  his  heart  examined  not  only  anteroposteriorly, 
but  at  any  desired  angle.  A  tracing  may  be  made  of  a  given  organ  at  the  angle 
which  brings  it  out  most  clearly,  and  a  record  of  this  angle  kept,  by  means  of  a 
graduated  circle  with  which  the  chair  is  provided.  This  enables  the  physician 
to  place  the  patient  in  the  same  position  at  a  future  examination,  and  to  compare 
the  two  tracings  and  recognize  any  changes  that  have  occurred.  The  ortho- 
diagraph does  not  allow  of  such  variety  in  the  point  of  view,  nor  does  it  afford, 
what  is  of  great  importance,  a  general  view  of  the  whole  throax,  giving  the  relation 
of  different  organs  to  each  other. 

The  orthodiagraph  places  the  tube  within  a  foot  of  the  patient,  but  the  tube 
is  moved  about  over  the  thorax,  and  therefore  exposes  each  part  for  a  short  time 
only,  so  that  there  is  no  danger  to  him,  but  it  does  not,  in  my  opinion,  sufficiently 
protect  the  physician,  for  his  face  is  exposed  to  the  rays  after  they  have  passed 
through  the  body  of  the  patient,  and  he  is  also  otherwise  exposed  because  of  the 
insufficient  size  and  thickness  of  the  covering  used  to  protect  him  from  the  tube. 
The  orthodiagraph  should  be  made  safer  for  the  practitioner  by  placing  a  piece 
of  lead  glass  one  inch  thick  over  the  fluorescent  screen,  and  also  by  increasing  the 
size  and  thickness  of  the  protecting  covering  of  the  tube. 


SOME  STUDIES  WITH  THE  CUTANEOUS  TUBERCULIN 

TEST. 

A   PRELIMINARY    REPORT. 


By  LAWRASON  BROWN,  M.D. 

OF  SARANAC  LAKE,  NEW  YORK. 


The  great  simplicity  of  the  cutaneous  tuberculin  test  and  its 
freedom  practically  from  all  danger  makes  us  strongly  desire  that 
we  should,  as  soon  as  possible,  become  fully  familiar  with  all  its 
possibilities  and  its  limitations.  If  some  variation  of  the  tuberculin 
test  should  be  discovered  that  will  aid  us  in  determining  the  extent 
of  the  process,  which  is  unlikely,  or  in  deciding  whether  or  not  a 
process  is  active,  which  is  much  more  likely  to  come  to  pass,  we 
shall  be  greatly  advanced  in  the  treatment  of  tuberculosis.  This 
paper  is  really  only  a  preliminary  report  of  some  work  that  I  have 
from  time  to  time  done  with  it. 

I  have  employed  the  method  of  von  Pirquet  and  used  his  borer 
somewhat  modified.  It  is  difficult  to  make  abrasions  of  a  similar 
depth,  but  it  suffices  to  say  that,  while  blood  need  not  be  drawn, 
in  all  reactions  for  comparison  it  is  wise  to  draw  the  minutest  drop 
of  blood;  to  facilitate  this  process  it  is  often  best  to  stretch  the  skin 
slightly.  The  extent  of  the  reaction  seemed,  in  one  instance,  to 
vary  more  with  the  extent  than  with  the  depth  of  the  abrasion. 
The  length  of  contact  of  the  tuberculin  with  the  skin  should  be 
about  three  minutes,  but  a  reaction  will  occur  after  a  much  shorter 
contact  in  many  cases,  if  the  tuberculin  be  only  wiped  off  with 
dry  cotton.  Often  a  diagnosis  can  be  made  in  eight  to  ten  hours, 
but  it  is  never  wise  to  pronounce  a  test  negative  until  three  or  four 
days  have  elapsed.  At  times  the  area  contains  petechise,  and  some 
observers  claim  by  producing  a  marked   congestion  of  the  spot 
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{e.  g.,  by  a  tight  ligature  placed  above  on  the  arm),  to  be  able  to 
produce  petechise  some  time  after  the  original  test.  I  haye  not  been 
able  to  confirm  this.  All  parts  of  the  skin  react,  but  the  skin  on 
the  legs  seems,  as  in  vaccination  for  smallpox,  to  react  more  severely 
than  that  of  other  parts. 

CONCENTRATIONS   OF   TUBERCULINS. 

As  a  rule,  the  patients  reacted  more  to  stronger  concentrations, 
i.  e.,  considering  100  per  cent.,  10  per  cent.,  and  1  per  cent.,  when 
given  simultaneously.  The  reaction  to  50,  25,  or  even  12^  or  6j  per 
cent.,  may  be  more  pronounced  than  to  100  per  cent,  given  at  the 
same  time,  but  while  the  reaction  to  100  per  cent,  is  practically 
always  greater  than  that  to  10  per  cent.,  10  per  cent,  does  not  always 
produce  a  greater  reaction  than  1  per  cent.  After  comparing  the 
reactions  to  10  per  cent,  to  those  to  100  per  cent.,  and  the  reactions 
to  1  per  cent,  to  those  to  100  and  to  10  per  cent.,  the  size  of  the 
reaction  seems  to  bear  no  definite  relation  to  the  strengths  of  the 
tuberculin  I  have  used  in  closed  lesions  and  very  little  in  open 
lesions. 

The  reaction  to  full  strength  is  never  so  much  more  pronounced 
that  it  need  be  feared,  and  no  smaller  dilutions  need  necessarily 
be  used  on  this  account.  Precipitated  and  redissolved  tuberculin 
causes,  in  all  cases  in  which  I  have  tried  it,  a  greater  reaction  in 
saturated  solutions  than  in  weaker  dilutions,  but  when  diluted 
with  glycerin,  causes  less  reaction  than  when  diluted  with  salt 
solution.  The  glycerin  content  of  the  old  tuberculin  in  high  con- 
centrations may  account  for  the  smaller  reactions  present  at  times, 
as  glycerin  is  hygroscopic. 

COMPARISON   OF  TUBERCULINS. 

1.   Those  from  Human  Strains  of  Tubercle  Bacilli. 

It  has  been  stated  that  the  broth  filtrate  produces  in  tuberculous 
patients  a  more  severe  reaction  than  the  old  tuberculin,  but  my 
experience  with  the  cutaneous  and   subcutaneous   tests  does  not 
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uphold  this,  as  the  old  tuberculin  in  every  instance  produced  a 
stronger  reaction.  Since  absorption  through  the  skin  is  necessary 
to  produce  a  reaction,  it  is  readily  seen  that  a  toxin  in  solution  would 
be  more  apt  to  cause  reaction  than  an  emulsion.  The  bacillary 
emulsion,  as  would  be  expected,  therefore,  when  allowed  to  remain 
in  contact  with  the  abrasion  for  only  three  or  four  minutes,  pro- 
duces a  much  slighter  reaction  than  the  old  tuberculin.  Tuber- 
culin,  which  had  been  shaken  up  with  chloroform,  was  used  to 
inoculate  a  few  (four)  patients.  The  results  showed  that  the 
extracted  tuberculin  was  somewhat  weaker. 

2.   Those  from  Human  and  Bovine  Strains. 

Ten  patients  vaccinated  with  the  watery  extract  of  human  and 
bovine  tubercle  bacilli  (the  extract  was  dried,  weighed,  and  redis- 
solved  in  salt  solution),  which  I  obtained  through  the  kindness  of 
Dr.  Baldwin,  showed  that  in  eight  instances  the  human  strain  pro- 
duced slightly  more  pronounced  reactions,  while  in  two  the  bovine 
was  slightly  more  pronounced.  In  thirty-one  other  patients, 
fourteen  with  closed  lesions,  human  and  bovine  strains  of  old 
tuberculin  and  of  the  broth  filtrate  were  used.  When  the  old 
tuberculin  was  used,  only  one  patient,  with  an  open  lesion,  reacted 
more  strongly  to  the  bovine  strain,  but  when  broth  filtrate  was 
used,  more  with  an  open  lesion  reaction  to  the  bovine  strain  (six 
to  two),  while  with  the  closed  lesion  the  opposite  was  true.  An 
equal  number,  fifteen,  showed  no  difference  in  the  reaction.  The 
virulence  of  none  of  the  bacilli  used  in  preparing  these  tuberculins 
was  known,  but  the  tuberculins  were  prepared  by  the  same  indi- 
viduals. To  test  the  effect  of  the  difference  in  reaction  (acid  or 
alkaline),  50  per  cent,  dilutions  in  y^  NaHCOg  of  human  and 
bovine  broth  filtrate  were  made  and  four  patients  inoculated,  but 
no  striking  difference  was  noted. 

A  study  of  the  cases  showed  that  the  patients  who  reacted  equally 
or  more  strongly  to  the  bovine  form  of  broth  filtrate,  differed  in 
no  wise  from  the  others.  As  a  whole,  the  inoculations  with  the 
human  strain  of  old  tuberculin  reacted  more  strongly  than  with 
the  broth  filtrate  of  either  strain  or  with  the  bovine  old  tuberculin. 
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SPECIFICITY    OF   THE   TUBERCULIN    TEST. 

It  is  well-known  that  peptones,  albumoses,  glycerin  bouillon, 
artificial  serums  (salts  in  solution),  diuretin,  and  other  bacterial 
toxins,  all  may  cause,  when  given  subcutaneously  in  far  larger 
quantities  than  those  of  tuberculin,  febrile  reactions  in  the  tubercu- 
lous. The  skin  of  some  sensitive  patients  fails  to  react  to  pure 
glycerin,  glycerin  bouillon,  or  diuretin,  while  to  turpentine,  oil  of 
mustard,  and  bichloride  of  mercury  (1  per  cent.)  the  reaction  is 
less  pronounced  than  to  tuberculin.  A  series  of  patients  were 
inoculated  cutaneously  with  old  tuberculin  (100  per  cent.)  and 
the  toxins  of  Bacillus  subtilis,  Staphylococcus  pyogenes  albus,  and 
Bacillus  timotheus,  prepared  in  a  manner  exactly  similar  to  tuber- 
culin, for  they  had  all  been  grown  upon  bouillon  of  the  same 
formula.  The  reactions  to  the  toxins  other  than  tuberculin  dis- 
appeared much  more  quickly  than  those  of  tuberculin,  and  in  four 
had  disappeared  at  the  end  of  twenty- four  hours.  The  toxin  of  the 
Bacillus  subtilis  seemed  to  produce  more  frequent,  or  possibly  slightly 
greater,  reactions  than  that  of  the  timothy  hay  bacillus.  These 
bacillary  toxins  produce,  therefore,  some  cutaneous  reaction  in  a 
tuberculous  individual,  but  are,  as  a  rule,  far  less  pronounced,  more 
uncertain,  and  persist  a  much  shorter  time.  Secondary  vaccinations 
with  smallpox  vaccine  resemble  a  reaction  very  closely,  but  develop 
more  slowly  and  have  a  slight  tendency  to  pustulation.  This  subject 
needs  more  work,  and  until  a  much  larger  percentage  of  patients 
with  actinomycosis,  lues,  leprosy,  etc.,  do  react  to  tuberculin,  it 
must  be  held  that  a  reaction  denotes  infection  with  tubercle  bacilli. 
The  limitations  of  the  test  must  be  acknowledged.  Far  advanced 
stages  of  tuberculosis  do  not  react,  and  in  some  patients  with  com- 
paratively slight  lesions  the  cutaneous  test  may  be  very  slight. 
That  some  reactions  have  occurred  when  at  autopsy  no  focus  was 
found  is  no  proof  against  the  specificity  for  obvious  reasons. 

RESULTS  OF  THE  CUTANEOUS  TEST. 

I  have  given  the  cutaneous  test  to  about  200  patients  at  the 
Adirondack  Cottage  Sanitarium,  all   of  whom  were  suspected  of 
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having,  or  were  known  to  have,  pulmonary  tuberculosis.  Three 
failed  to  react  to  the  cutaneous  test,  and  in  one  the  reaction  was 
questionable.  The  remainder  all  reacted;  that  is,  a  difference 
of  at  least  4  mm.  existed  between  the  control  and  the  inoculation 
at  sometime  during  the  first  week.  One  patient  with  a  closed 
lesion  and  a  negative  reaction  failed  also  to  react  to  a  second  dose 
of  10  mg.  of  old  tuberculin.  A  second  negative  inoculation  was 
not  made  in  these  patients,  but  another  patient  who  failed  to 
react  at  first,  reacted  violently,  and  three  others  slightly,  to  a  second 
inoculation.  In  regard  to  patients  with  open  and  closed  lesions, 
1  per  cent,  of  the  former  were  questionable,  while  nearly  5  per  cent, 
of  the  latter  gave  no,  or  a  questionable,  reaction.  Other  than 
this,  no  difference  exists  between  closed  and  open  lesions  so  far 
as  I  have  been  able  to  discover.  Patients  in  an  incipient  stage, 
however,  show  the  maximum  reaction  possibly  a  trifle  sooner  than 
those  in  a  moderately  advanced  stage.  The  induration  is  difficult 
to  measure,  and  as  it  usually  occurs  slightly  later  than  the  erythema 
and  disappears  slightly  sooner,  it  has  not  been  considered.  The 
erythema  has  been  carefully  studied.  In  regard  to  its  size,  prac- 
tically no  difference  exists  between  the  incipient  and  moderately 
advanced  stages. 

COMPARISON  OF  THE  CUTANEOUS  AND  SUBCUTANEOUS  TESTS. 

A  comparison  of  the  limited  number  of  subcutaneous  and  cuta- 
neous tests  that  I  have  made  on  the  same  individuals  shows  that 
no  relation  exists  between  the  size  of  the  erythema  produced  by 
100  per  cent.,  10  per  cent.,  or  1  per  cent.,  solutions  of  old  tuberculin 
and  the  amount  of  tuberculin  necessary  to  produce  a  subcutaneous 
reaction,  nor  does  the  maximum  degree  of  temperature  during 
a  subcutaneous  reaction  bear  any  relation  to  the  size  of  the  erythema. 

At  present  we  are  giving  all  patients  on  admission  to  and  dis- 
charge from  the  Sanitarium  the  cutaneous  test,  and  so  far  all  those 
we  have  discharged  have  reacted. 

Frequently,  following  a  positive  and  occasionally  a  negative 
subcutaneous  test,  the  sites  of  former  injections,  or  former  skin 
tests,  become  markedly  reddened,  swollen,  and  tender,  much  more 
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so  than  at  the  time  of  the  original  skin  test.  This  also  occurs 
occasionally  after  a  therapeutic  injection  or  after  a  second  cutaneous 
inoculation. 

It  is  of  some  interest  to  note  the  reaction  to  the  cutaneous  test 
of  patients  who  have  received  tuberculin  therapeutically.  A 
patient  who  had  been  treated  with  large  doses  of  tuberculin  (broth 
filtrate,  100  mg,,  and  bacillary  emulsion,  0.2  mg.,  solid  substance) 
failed  to  react  to  10  mg.  old  tuberculin  given  subcutaneously,  or  to 
the  skin  test,  either  on  the  arm  (given  twice)  or  over  the  site  of  the 
therapeutic  injections  in  the  back.  A  second  patient  who  received 
100  mg.  of  the  broth  filtrate  failed  to  react  to  the  cutaneous  test 
given  twice.  Neither  of  these  patients,  however,  was  given  the 
cutaneous  test  before  beginning  tuberculin.  Another  patient  receiv- 
ing the  same  dose  as  the  first  reacted  vigorously  to  the  cutaneous 
test,  and  had  symptoms  but  no  rise  of  temperature  after  10  mg.  of 
old  tuberculin.  At  least  twenty  other  patients  who  had  received 
varying  doses  of  tuberculin,  none,  however,  so  large,  all  reacted  to 
the  cutaneous  test. 

In  seven  patients  a  well-marked  lymphangitis  extending  up  the 
arm  occurred.  Three  of  these  reacted  to  the  subcutaneous  test,  2  to 
1  mg.  (100.5°  and  100.8°),  and  one  who  had  swelling  of  the  cervical 
glands  with  his  cutaneous  test,  to  5  mg.  (100.4°).  One  of  these 
was  again  given  the  cutaneous  test  after  a  partial  course  of  tuberculin 
treatment,  and  reacted  much  less  severely.  In  two  other  patients, 
however,  during  an  incomplete  course  of  tuberculin,  the  cutaneous 
test,  which  was  slight  previously,  was  well  marked. 

To  test  whether  it  was  possible  to  demonstrate  antibodies  in  the 
serum  by  the  use  of  the  cutaneous  test,  I  have  carried  on  a  number 
of  experiments,  using  the  serums  of  different  individuals  as  diluents 
for  the  tuberculin.  From  these  experiments  no  definite  conclu- 
sions can  be  drawn,  but  the  serum  of  the  patient  treated  with  tuber- 
culin who  failed  to  react  to  tuberculin  cutaneously  and  subcutane- 
ously, seemed  to  exert  some  retarding  influence  upon  the  cutaneous 
test.  This  occurred  when  the  serum  was  incubated  one-half  to 
one  hour.  The  serum  of  the  second  patient,  who  received  nearly 
the  same  dose  as  the  first,  but  who  still  reacted  to  tuberculin,  seemed 
to  exert  much  less   influence   than    that  of  the  previous  patient. 
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Another  patient,  whose  blood  produced  passive  anaphylaxis  in 
a  rabbit,  seemed  to  have  little  influence  upon  the  test.  The  dilu- 
tion used  was  usually  6^  per  cent,  of  old  tuberculin.  A  majority 
of  the  serums  used  showed,  when  incubated  two  hours,  some 
retarding  effect.  Through  the  kindness  of  Dr.  Baldwin  I  was 
enabled  to  procure  a  strongly  agglutinating  serum  of  a  rabbit. 
On  comparing  dilutions  (6j  per  cent.)  of  old  tuberculin  in  saline, 
in  normal  human  serum,  in  the  serum  of  the  tuberculin-treated  patient, 
and  in  the  rabbit  serum,  it  was  seen  that,  as  a  rule,  the  serum  of 
the  tuberculin  treated  patient  exerted  the  most  marked  retarding 
effect,  while  that  of  the  rabbit  was  much  less  marked.  These 
serums  were  incubated  for  one-half  hour.  Inoculation  of  old  tuber- 
culin (6j  per  cent.)  in  the  agglutinating  serum  (of  the  rabbit) 
showed  that  it  exerted  a  marked  retarding  effect  when  compared 
with  normal  rabbit  serum  and  physiological  salt  solution  when 
the  dilutions  in  serum  were  incubated  for  six  hours. 


PROGNOSIS. 

Those  of  us  who  strive  to  produce  tuberculin  immunity  cannot 
deny  that  the  way  the  individual  reacts  to  this  toxin  may  be  of 
importance  in  prognosis,  but  so  far  I  have  been  unable  to  draw 
any  very  definite  conclusions  from  it.  A  strong  or  normal  reaction, 
as  well  as  a  prolonged  reaction,  are  said  to  be  favorable,  but  my 
limited  experience  inclines  me  to  believe  that  numerous  exceptions 
to  this  occur.  When  tubercle  bacilli  are  present  in  the  sputum 
and  the  test  remains  negative,  the  prognosis  has  been  held  to  be 
bad.  Only  one  instance  has  come  under  my  notice,  and  the  prog- 
nosis was  unfavorable. 


REPEATED    INOCULATIONS. 

Repeated  injections  into  the  same  eye,  or  repeated  inoculations 
upon  the  skin,  may  cause  reaction  even  when  the  same  strength 
of  tuberculin  is  used,  and,  furthermore,  this  is  said  to  occur  in 
healthy  persons.  Experimental  work  does  not  uphold  this  latter 
statement  for  the  conjunctiva  or  for  the  skin,  and  it  may  fairly  be 
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Stated  that  such  sensitization  probably  occurs  only  when  infection 
has  taken  place.  A  second  inoculation  may  produce  a  more  pro- 
nounced and  quicker  reaction  of  shorter  duration  than  the  first, 
and  if  within  the  zone  of  hyperemia  of  the  first  seems  to  be  slightly 
retarded. 

CONCLUSIONS. 

1 .  ]Much  work  needs  to  be  done  with  the  cutaneous  test. 

2.  The  test  should  not  be  pronounced  negative  until  at  least 
four,  or  better  seven,  days  have  elapsed. 

3.  The  old  tuberculin  should  be  used,  and  a  25  per  cent,  solution 
is  probably  as  efficient  as  stronger  solutions,  but  if  the  test  is  negative 
with  a  25  per  cent,  solution,  the  full  strength  should  be  used  for 
the  second  inoculation. 

4.  Failure  to  react  to  the  cutaneous  does  not  absolutely  exclude 
reaction  to  the  subcutaneous,  nor  does  reaction  to  the  cutaneous 
indicate  that  reaction  to  the  subcutaneous  test  will  always  occur. 

5.  The  degrees  of  severity  of  the  reactions  to  the  cutaneous 
and  subcutaneous  tests  do  not  go  hand  in  hand  when  given  as 
I  have  indicated. 

6.  It  is  difficult  at  present  to  judge  of  the  prognosis  from  the 
cutaneous  test. 

7.  Some  sera,  especially  those  from  patients  treated  with  higher 
doses  of  tuberculin,  or  from  animals  with  high  agglutinative  powers, 
when  mixed  with  weak  dilutions  of  tuberculin  tend  to  retard  the 
cutaneous  test. 


SENSITIZATION  IN  TUBERCULOSIS. 


By  V.  C.  VAUGHAN,  Jr.,  M.D., 

OF    DETROIT,    MICHIGAN. 


Under  normal  conditions  foreign  proteids  do  not  gain  entrance 
into  the  body.  Highly  complex  foreign  proteids  are,  it  is  true, 
constantly  introduced  within  the  alimentary  canal,  but  it  is  only 
after  they  have  been  largely  or  wholly  deprived  of  their  specific 
character  through  the  action  of  proteolytic  enzymes  that  they  are 
absorbed  through  the  intestinal  wall  and  enter  the  fluids  and  tissues 
of  the  body.  When  a  foreign  proteid  gains  entrance  unchanged 
into  the  body  it  represents  an  abnormal  condition.  Such  conditions 
may  arise  (1)  from  an  abnormal  permeability  of  the  intestinal 
mucosa;  (2)  from  the  injection  of  proteid  containing  solutions 
directly  into  the  tissues  and  fluids  of  the  body,  as  in  the  therapeutic 
use  of  sera  or  the  bites  of  venomous  reptiles;  and  (3)  from  the 
entrance  of  bacteria  into  the  body,  in  which  case  the  bacterial  cell 
itself  must  be  considered  as  a  foreign  proteid.  Of  these  three  con- 
ditions, the  last  is  by  far  the  most  important,  as  bacteria  represent 
the  foreign  proteids  which  are  most  likely  to  gain  entrance  unchanged 
into  the  body. 

The  experiments  of  Vaughan  have  shown  that  proteid  substances 
derived  from  widely  different  sources  possess  certain  properties 
in  common.  Thus,  it  is  possible  by  chemical  cleavage  to  obtain 
from  such  proteids  as  the  typhoid  bacillus  and  egg  albumin  poisons 
which,  if  not  absolutely  identical,  resemble  each  other  very  closely 
in  character.  The  symptoms  following  the  injection  of  these  poisons 
into  animals  are  the  same  in  character,  whether  the  poison  be  that 
obtained  from  the  typhoid,  the  tubercle  bacillus,  or  egg  albumin, 
and  a  lethal  outcome,  following  the  administration  of  a  fatal  dose, 
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occurs  in  the  same  interval  of  time.  The  symptoms  occurring  in 
animals  following  the  administration  of  these  poisons  may  be 
briefly  described  as  follows:  After  an  interval  of  from  five  to  ten 
minutes  the  animal  appears  restless,  runs  about  the  cage,  and  shows 
a  great  tendency  to  scratch  itself,  this  undoubtedly  being  due  to 
itching  sensations  in  the  skin  caused  by  irritation  of  the  peripheral 
ner\'es.  This  stage  may  be  designated  as  the  stage  of  peripheral 
irritation.  The  animal  then  begins  to  show  evidence  of  a  lack  of 
coordination,  which  is  rapidly  followed  by  partial  paralysis,  the 
latter  being  especially  marked  in  the  hind  extremities.  From  this 
state  the  animal  passes  into  what  one  might  term  the  convulsive 
stage.  These  convulsions,  at  first  slight  in  character,  gradually  be- 
come more  severe  and  more  frequent,  imtil,  finally,  all  the  muscles 
of  the  body  become  involved  in  violent  clonic  convulsions.  This 
stage,  when  present,  invariably  presages  a  fatal  outcome.  During 
a  convulsion,  or  occasionally  in  the  interval  of  calm,  respiration 
ceases,  death  apparently  being  due  to  paralysis  of  the  respiratory 
centre. 

When  a  foreign  proteid,  as  such,  is  injected  for  the  first  time 
directly  into  the  fluids  and  tissues  of  the  body  no  apparent  effects 
are  noticeable.  If,  however,  after  the  lapse  of  a  certain  interval 
of  time  this  injection  be  repeated,  the  animal  will,  in  a  large  majority 
of  instances,  show  symptoms  of  marked  intoxication  within  a  short 
time  following  the  injection.  The  symptoms  which  are  noticed 
are  practically  identical  with  those  which  follow  the  injection  of 
the  poisons  obtained  by  Vaughan  through  the  chemical  cleavage 
of  proteids.  The  same  stages  of  peripheral  irritation,  partial 
paralysis,  and  convulsions  are  obsers'ed,  and  death  usually  follows 
in  the  same  manner  as  the  result  of  paralysis  of  the  respiratory 
centre.  Again,  animals  previously  treated  with  certain  of  the 
proteid  products  obtained  through  the  chemical  cleavage  of  the 
typhoid  germ  were  found  to  have  acquired  an  active  immunity 
to  subsequent  infection  with  the  living  typhoid  bacillus.  These 
immune  animals  develop  marked  symptoms  of  illness  within  an 
hour  after  inocculation  with  the  living  germ.  Indeed,  so  noticeable 
is  this  fact,  and  the  treated  animals  appear  so  much  sicker  than 
do  the  controls,  that  the  first  thought  is  that  previous  treatment 
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with  the  bacillary  cleavage  product  has  in  some  manner  increased 
their  susceptibihty  to  subsequent  infection.  However,  after  from 
six  to  eight  hours  the  treated  animals  appear  in  much  better  con- 
dition and  eventually  recover,  whereas  the  controls  gradually 
become  worse  and  finally  die.  The  distinction  between  the  im- 
munized and  normal  animal  is  even  more  apparent  when  both 
are  treated  with  equal  amounts  of  a  twenty-four-hour  culture 
which  has  been  deprived  of  life  by  means  of  heat.  In  this  instance 
the  immune  animal,  within  from  five  to  ten  minutes  following 
the  injection,  runs  about  the  cage,  scratches  itself  violently,  and 
finally  shoAvs  evidence  of  lack  of  coordination  and  partial  paralysis 
of  the  hind  extremities.  These  symptoms  are  comparable  to  those 
above  described  as  representing  the  first  stages  of  illness  following 
the  injection  of  the  poisonous  cleavage  product  of  the  typhoid 
bacillus.  The  normal  non-immune  animal  appears  perfectly  well 
until  after  the  lapse  of  one  hour,  when  it  begins  to  show  signs  of 
illness,  such  as  roughening  of  the  coat,  stupor,  and  indications  of  a 
beginning  peritonitis.  This  condition  remains  unchanged  for 
several  hours  in  the  normal  animal,  whereas  the  immune  animal 
shows  a  comparatively  rapid  return  to  a  normal  state. 

The  fact  that  animals  receiving  a  second  dose  of  a  foreign  proteid 
directly  into  the  tissues  and  fluids  of  the  body  develop  symptoms 
of  poisoning  similar  to  those  observed  following  the  injection  of  the 
poisons  obtained  from  these  proteids  through  chemical  cleavage 
led  Vaughan  to  advance  the  following  theory: 

When  a  complex  foreign  proteid  gains  entrance  into  the  body 
as  such,  it  represents  an  abnormal  constituent  which  must  be 
disposed  of.  This  the  body  accomplishes  in  much  the  same  manner 
as  it  deprives  proteids  of  their  specific  character  within  the  intestinal 
canal.  Certain  body  cells  are  called  upon  to  develop  a  proteolytic 
enzyme  which  will  act  upon  the  foreign  proteid  circulating  in  the 
body  and  split  it  up  into  simpler  compounds  available  for  body 
use.  The  development  of  this  new  enzyme  in  the  body  is  gradual, 
and  the  cleavage  of  the  foreign  proteid  against  which  it  is  effective 
consequently  extends  over  a  considerable  interval  of  time.  During 
the  process  of  cleavage  certain  poisonous  cleavage  products  are 
formed,  but  they  are  not  present  in  suflficient  amount  at  any  one 
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time  to  give  rise  to  symptoms.  When  the  foreign  proteid  is  disposed 
of,  this  newly  developed  enzyme  is  stored  up  in  certain  cells  of 
the  body  as  a  zymogen.  A  second  injection  of  the  same  proteid 
reactivates  this  zymogen,  the  enzyme  is  liberated  in  comparatively 
large  amount,  and  is  available  for  immediate  use.  Consequently 
the  cleavage  of  the  foreign  proteid  takes  place  at  a  much  accelerated 
rate.  In  this  instance  the  poison  resulting  from  proteid  cleavage 
is  liberated  at  once  in  sufficient  amomit  to  give  rise  to  the  production 
of  marked  symptoms  of  illness,  and  provided  the  amount  of  poison 
be  sufficient,  death  itself  may  result.  The  fact  that  the  injection 
of  an  apparently  harmless  proteid  substance,  such  as  egg  albumin, 
is  followed  after  an  interval  of  time  by  alterations  within  the  body, 
which  cause  the  injection  of  a  second  amount  of  the  same  proteid 
to  act  as  a  potent  poison,  would  seem  to  indicate  that  the  animal 
has  been  rendered  less  resistant  to  this  particular  proteid.  For 
this  reason  terms  such  as  "hypersusceptibility"  have  been  used  to 
express  the  peculiar  bodily  state  following  the  injection  of  certain 
proteids.  However,  when  it  is  realized  that  without  artificial 
agencies  the  only  foreign  proteids  which  are  apt  to  gain  entrance 
into  the  body  itself  are  bacterial  cells,  the  true  significance  of  the 
phenomenon  becomes  apparent.  Bacteria  such  as  the  typhoid 
and  the  tubercle  bacillus  usually  gain  entrance  into  the  body  in 
small  numbers,  and  it  is  only  following  the  growth  and  multiplica- 
tion of  the  invaders  within  the  body  that  any  appreciable  amount 
of  foreign  proteid  is  present.  It  can  be  readily  understood  of  what 
importance  it  would  be  to  have  an  enzyme  stored  up  within  the 
body  cells  which  will  attack  these  bacterial  invaders  and  cause 
their  destruction  through  proteolysis  immediately  after  their  entrance 
into  the  animal  body.  Indeed,  there  is  reason  to  believe  that  the 
production  of  such  an  enzyme  may  play  an  important  role  in  the 
immunity  which  follows  such  diseases  as  typhoid.  The  apparent 
hypersusceptibility,  as  shown  above,  in  connection  with  animals 
immunized  with  the  cleavage  products  of  the  typhoid  bacillus,  in 
reality  represents  a  phenomenon  of  lytic  immunity.  For  this 
reason  Vaughan  prefers  to  use  the  term  "sensitization"  rather  than 
"hypersusceptibility"  to  designate  the  phenomena  following  the 
injection  of  foreign  proteids  into  the  animal  body,  meaning  thereby 
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that  the  animal  has  been  rendered  more  sensitive  to  the  introduction 
of  the  proteids  and  the  bodily  reaction  is  more  pronounced. 

That  sensitization  plays  an  important  role  in  the  case  of  tuber- 
culosis, is  evident  in  the  widespread  use  of  tuberculin  as  a  diagnostic 
measure.  The  various  reactions  of  the  body  to  tuberculin,  whether 
they  occur  as  the  general  reaction  following  subcutaneous  injec- 
tions, or  as  the  more  local  reaction  following  the  vaccination  of  the 
skin  with  tuberculin,  the  application  of  a  tuberculin-containing 
ointment  to  the  skin,  or  the  instillation  of  tuberculin  into  the  con- 
junctival sac,  are  all  evidences  of  the  sensitization  of  the  body  of 
the  tuberculous  individual  to  tuberculin.  Thus,  when  a  small 
amount  of  tuberculin  is  introduced  into  the  fluids  and  tissues  of  a 
normal  individual,  no  effects  are  noticeable,  since  the  enzyme 
which  causes  proteolysis  of  tuberculin,  is  not  present  in  the  body. 
"When,  however,  the  same  amount  of  tuberculin  is  injected  into  the 
tuberculous  individual,  it  practically  corresponds  to  a  second 
injection  of  this  foreign  proteid.  The  enzyme  present  in  the  body 
of  the  tuberculous  individual  attacks  the  tuberculin,  liberating 
poisonous  cleavage  products,  which  in  turn  give  rise  to  the  well- 
knowTi  symptom  complex  designated  as  the  tuberculin  reaction. 

One  of  the  most  important  methods  of  ascertaining  whether  a 
given  individual  is  sensitized  to  tuberculin  or  not  consists  in  the 
application  of  a  1  per  cent,  solution  of  a  specially  prepared  tuber- 
culin to  the  conjunctival  sac.  The  reaction  following  this  method 
of  applying  the  tuberculin  test  may  be  divided  into  two  distinct 
tv^es,  the  first  of  which  we  may  call  the  reaction  of  general  sensitiza- 
tion or  the  tuberculous  reaction  in  contradistinction  to  the  second, 
or  the  reaction  of  local  sensitization. 

^^hen  a  solution  of  tuberculin  is  applied  to  the  conjunctival  sac 
of  a  tuberculous  individual,  no  changes  are  usually  noticed  for  an 
inters^al  varying  from  four  or  six  to  forty-eight  hours.  At  the  end 
of  this  time  there  is  a  slight  smarting  or  gritty  sensation  complained 
of.  The  patient  often  refers  to  it  as  a  sensation  of  sand  in  the  eye. 
The  examination  of  the  conjunctiva  at  this  time  reveals  a  beginning 
reddening  and  swelling  of  the  mucous  membrane  of  the  lower 
eyelid  and  the  caruncle.  This  inflammatory  reaction  gradually 
increases  in  intensitv  until  from  ten  to  fifteen  hours,  at  which  time 
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it  has  usually  reached  a  maximum,  after  which  a  gradual  recession 
occurs  until  at  the  end  of  from  three  to  five  days,  occasionally  after 
a  longer  inter%'al,  the  conjunctiva  has  again  regained  its  normal 
appearance.  At  the  height  of  the  reaction,  and  on  awakening  in 
the  morning,  it  is  not  uncommon  to  obserse  a  slight  fibrinous  or 
fibrinopurulent  exudate  accompanying  the  inflammatory  reaction. 
Occasionally,  in  the  more  severe  types,  there  is  noted  a  congestion 
of  the  vessels  of  the  bulbar,  in  addition  to  the  uniform  reddening 
and  swelling  of  the  palpebral  conjunctiva.  Personally  I  have 
never  obsen'ed  the  violent  reaction  sometimes  described  in  this 
connection,  associated  with  marked  chemosis  of  the  lids,  conjunc- 
tival hemorrhages,  and  profuse  purulent  discharge.  For  applying 
the  test,  use  has  always  been  made  of  the  tuberculin  of  Parke,  Davis 
&:  Co.,  placed  on  the  market  in  the  form  of  tablets,  one  of 
which  dissolved  in  five  minims  of  water  furnishes  a  1  per  cent, 
solution.  The  eye  dropper,  the  dish  in  which  the  solution  is  to  be 
prepared,  as  well  as  the  water  used  in  preparation,  have  always 
been  thoroughly  sterilized  by  boiling  immediately  before  use,  and 
the  tablet  has,  with  the  exception  of  one  instance,  been  dissolved 
in  water  which  was  still  cjuite  warm.  Mention,  is  made  of  this 
since  it  affords  a  possible  explanation  of  the  absence  of  severe  reac- 
tion, as  in  the  one  instance  in  which  cold  sterile  water  was  used  in 
making  the  solution  the  test  applied  to  sLx  patients  was  in  each 
instance  notable  for  the  comparative  severity  of  the  reaction.  All 
of  the  cases  responded  positively,  and  four  of  them  showed,  in 
addition  to  considerable  fibrinopurulent  discharge,  a  rather  marked 
chemosis  of  the  lid,  accompanied  in  two  cases  by  disagreeable 
photophobia. 

\Mien  a  solution  of  tuberculin  is  applied  to  the  eye  of  a  normal 
individual  no  reaction  is  obtained.  If,  however,  a  second  instilla- 
tion is  made  in  the  same  eye,  after  an  interval  of  seven  days,  in  a 
large  proportion  of  cases  a  reaction  will  be  obsened.  Thus,  out 
of  one  hundred  and  nine  supposedly  normal  individuals  who  were 
subjected  to  the  conjunctival  test,  six  reacted  positively  at  the  first 
instillation.  Of  these,  five  on  examination  showed  signs  of  un- 
doubted tuberculosis.  Four  of  them  presented  slight  physical 
signs  at  one  apex,  and  showed  an  afternoon  rise  of  temperature 


118  a^\ughan:  sensitization  in  tuberculosis 

above  99.5°;  the  fifth  had  a  tuberculous  family  history,  two  brothers 
having  succumbed  to  the  disease,  and  showed  a  harsh  inspiratory 
murmur  below  the  left  clavicle,  although  he  was  afebrile  at  the  time. 
The  sixth  individual  gave  no  history  of  exposure  to  infection,  and 
had  no  signs  or  symptoms  in  any  manner  suggestive  of  the  disease. 
Ninety  of  these  normal  individuals  who  did  not  react  to  the  first 
instillation  were  subjected  to  a  second  instillation  in  the  same  eye 
after  the  lapse  of  an  interval  of  twenty-one  days.  Fifty-four  of 
these,  or  60  per  cent.,  reacted  positively. 

The  reaction  occurring  in  the  eye  of  an  apparently  normal  indi- 
vidual as  a  result  of  a  second  instillation  of  tuberculin  is  quite  dis- 
tinctive. Within  from  one  to  four  hours  after  instillation  there  is 
a  smarting  sensation  in  the  eye.  An  examination  even  at  this  early 
period  will  reveal  a  decided  reddening  and  swelling  of  the  caruncle 
and  palpebral  conjunctiva.  Not  infrequently  a  distinct  reddening 
of  that  portion  of  the  bulbar  conjunctiva  which  has  been  in  direct 
contact  with  the  conjunctiva  of  the  lower  lid  is  noticeable  at  this  time. 
Indeed,  one  occasionally  finds  a  well-marked  line  of  demarcation 
extending  directly  across  the  ocular  conjunctiva,  the  portion  which 
has  been  in  contact  with  the  lower  lid  being  noticeably  congested, 
whereas  that  portion  in  contact  with  the  upper  lid  remains  normal 
in  appearance.  This  is  a  phenomenon  which  we  have  never 
observed  in  connection  with  a  true  tuberculous  reaction.  Even 
within  three  or  four  hours  it  is  not  uncommon  to  find  a  moderate 
amount  of  chemosis  of  the  lids  associated  with  considerable  fibrinous 
or  purulent  exudate  covering  the  surface  of  the  inflamed  conjunctiva. 
The  reaction  increases  in  intensity,  rapidly  reaching  its  maximum 
in  from  six  to  ten  hours,  after  which  it  rapidly  subsides,  the  con- 
junctiva regaining  its  normal  appearance,  with  the  exception  of 
those  cases  accompanied  by  superficial  conjunctival  ecchymosis 
within  from  twenty-four  to  seventy-two  hours. 

The  most  marked  distinction  between  what  has  been  previously 
described  as  the  tuberculous  reaction  and  the  sensitized  reaction 
may  be  said  to  lie  in  the  explosive  type  of  the  latter.  Thus,  we 
find  that  whereas  the  tuberculous  reaction  appears  more  slowly  and 
does  not  reach  the  same  degree  of  intensity  at  any  one  time,  never- 
theless the  period  of  maximum  intensity  extends  over  a  longer  in- 
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ten'al,  and  the  return  to  a  normal  condition  is  much  more  gradual. 
On  the  other  hand,  the  reaction  following  previous  instillation 
is  more  rapid  in  its  development,  reaches  a  much  higher  degree  of 
intensity  for  a  short  time,  but  rapidly  subsides,  and  the  eye  soon 
regains  its  normal  appearance.  These  differences  find  a  satisfac- 
tory explanation  if  we  consider  the  reaction  in  both  instances  to  be 
one  of  sensitization.  In  the  tuberculous  reaction  we  are  dealing 
with  what  may  be  termed  a  phenomenon  of  general  sensitization. 
In  this  case,  the  cleavage  of  the  tuberculin  introduced  within  the 
conjunctival  sac  is  brought  about  through  the  reaction  of  the  pro- 
teolytic enzyme,  which  has  been  developed  in  the  body  of  the 
tuberculous  individual  as  a  result  of  his  disease.  During  this 
cleavage  certain  poisons  are  liberated  which  act  as  an  irritant  to 
the  conjunctival  mucous  membrane.  The  degree  of  irritation 
will  be  proportionate  to  the  amount  of  toxic  cleavage  product 
present  at  a  given  time.  However,  the  amount  of  cleavage  product 
present  at  a  given  time  will  be  determined  by  the  rate  of  proteolysis, 
which  in  turn  depends  upon  the  amount  of  proteolytic  enzyme 
directly  available.  Since  this  enzyme  is  available  only  in  such 
proportion  as  may  be  present  in  the  circulating  fluids  of  the  con- 
junctiva, it  necessarily  follows  that  only  a  small  amount  can  be 
operative  at  a  given  time.  The  result  is  that  we  have  a  foreign 
proteid  slowly  broken  up  with  the  liberation  of  an  irritant  poison 
over  a  considerable  inters'al  of  time.  For  this  reason  the  reaction 
of  general  sensitization  is  slow  in  its  development,  maintained 
at  its  maximum  for  a  considerable  length  of  time,  and  subsides 
gradually. 

When  a  solution  of  tuberculin  is  instilled  into  the  conjunctival 
sac  of  a  normal  individual,  no  apparent  result  is  noticed,  due  to  the 
fact  that  no  proteolytic  enzyme  capable  of  acting  on  tuberculin 
is  present.  However,  a  foreign  proteid  has  been  brought  into 
intimate  contact  with  the  conjunctival  tissues  and  these  tissues 
develop  a  new  proteolytic  enz^Tne  in  order  to  accomplish  the  cleavage 
of  this  proteid.  The  enzyme  is,  however,  only  slowly  developed, 
and  the  rate  of  resulting  proteolysis  is  so  slow  that  at  no  time  is 
there  sufficient  of  the  irritant  cleavage  product  present  to  give  rise 
to  symptoms.     However,  this  enzyme  once  formed  is  stored  up  in 
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certain  cells  of  the  conjunctival  mucosa  as  a  zymogen,  available 
for  future  use.  When  the  second  instillation  is  made  this  zymogen 
is  immediately  reactivated,  liberated  as  an  enzyme,  and,  being  present 
in  comparatively  large  amount,  attacks  the  entire  amount  of  foreign 
proteid  at  once.  The  rapidity  of  proteolysis  is  therefore  much 
accelerated,  and  consequently  the  amount  of  irritant  poison  liberated 
at  one  time  is  considerable.  For  this  reason,  the  reaction  of  local 
sensitization  is  rapid  in  development,  and  although  the  maximum 
inflammatory  appearances  are  much  more  severe  than  those  ordi- 
narily obser\'ed  in  the  tuberculous  reaction,  they  appear  to  be  more 
superficial  and  subside  more  quickly. 

With  regard  to  the  value  of  the  opthalmo  reaction  as  a  means  of 
diagnosis,  we  may  say  that  a  positive  reaction  is  of  great  significance 
in  a  suspicious  case.  At  the  tuberculosis  clinic  of  the  Board  of 
Health  of  Detroit,  the  eye  test  was  applied  to  all  the  members  of 
several  families  in  which  cases  of  tuberculosis  existed.  Ten  indi- 
viduals showing  no,  or  at  most  only  suspicious,  signs  of  pulmonary 
involvement,  and  still  reacting  positively  to  the  conjunctival  test, 
were  transfered  to  the  Board  of  Health  Tuberculosis  Hospital  for  a 
period  of  one  week  for  purposes  of  observation.  In  no  case  did  we 
fail  to  detect  undoubted  evidence  of  tuberculous  disease. 

However,  it  is  a  well-known  fact  that  certain  individuals,  un- 
doubtedly tuberculous,  many  of  them  in  the  advanced  stage,  fail 
to  react  to  the  conjunctival  instillation  of  tuberculin.  With  regard 
to  individuals  with  whom  a  diagnosis  can  be  made  from  physical 
signs  and  symptoms,  failure  of  the  reaction  constitutes  no  practi- 
cal drawback.  In  addition,  one  frequently  meets  with  patients 
in  the  early  stage,  in  whom  it  is  impossible  to  make  an  abso- 
lute diagnosis,  and  yet  these  individuals  fail  to  give  any  reaction 
whate\er,  although  the  subsequent  course  of  their  disease  proves 
conclusively  that  they  must  have  been  tuberculous  at  the  time  of 
instillation.  Theoretically,  the  failure  of  the  opthalmo  reaction 
should  indicate  one  of  two  conditions — either  the  individual  has  no 
tuberculosis  or  else  he  is  incapable  of  sensitization  to  tuberculin, 
'To  determine  this  point  the  second  instillation  of  tuberculin  in  the 
eye  previously  treated  should  be  sufficient.  Failure  to  obtain  a 
sensitized  reaction  simply  shows  that  the  individual  is  incapable 
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of  sensitization  to  tuberculin  and  does  not  inform  us  whether  he  is 
tuberculous.  However,  in  suspicious  cases  which  have  not  reacted 
to  the  first  instillation  the  subsequent  development  of  the  reaction 
of  local  sensitization  points  against  the  existence  of  the  disease. 
The  results  obtained  practically  correspond  very  closely  with  these 
theoretical  deductions.  As  a  matter  of  routine,  second  instillations 
in  the  same  eye  have  been  tried  in  125  cases  which  failed  to  react 
to  the  first  instillation.  In  no  case  has  an  undoubted  tuberculous 
person,  who  failed  to  respond  to  a  tuberculous  reaction,  subsequently 
given  a  t^'pical  reaction  of  local  sensitization.  In  a  few  instances 
a  slight  amount  of  reddening,  which  might  be  considered  a  ques- 
tionable reaction,  has  occurred,  but  nothing  approaching  a  local 
sensitized  reaction  has  been  observed.  The  slight  reactions,  corre- 
sponding more  to  the  tuberculous  t^^pe,  probably  indicate  a  tendency 
to  sensitization  on  the  part  of  the  body  cells,  which  is  at  best  exceed- 
inglv  feeble.  On  the  other  hand,  a  previous  negative  instillation, 
followed  by  the  development  of  a  local  sensitized  reaction,  has 
never  been  noted  in  a  case  in  which  the  diagnosis  of  tuberculosis 
was  tenable.  Indeed,  so  true  have  these  facts  proved  that  we  no 
longer  hesitate  to  use  the  1  per  cent,  solution  for  the  second 
instillation  in  cases  undoubtedly  tuberculous  which  have  failed  to 
give  a  primary  reaction.  On  the  other  hand,  in  cases  in  which  the 
nature  of  the  disease  process  is  doubtful,  the  second  instillation 
has  been  made  with  a  solution  one-half  the  original  strength.  The 
instillation  is  made  in  the  morning,  and  the  individual  is  told  to 
report  again  at  the  end  of  four  or  five  hours,  or  sooner  if  any 
unpleasant  symptoms  should  arise.  If  at  the  end  of  four  or  five 
hours  there  is  a  distinct  reddening  of  the  palpebral  conjunctiva, 
the  plica  semilunaris,  or  the  caruncle,  the  reaction  is  considered 
one  of  sensitization  and  the  conjunctival  sac  is  thoroughly  washed 
out  with  a  saturated  boracic  acid  solution.  The  development  of 
a  typical  secondary  reaction  indicates  that  the  body  cells  of  the 
individual  can  be  sensitized  to  tuberculin,  and  the  fact  that  no 
sensitization  exists,  as  seen  from  the  failure  of  the  primary  reaction, 
is  strong  evidence  against  the  presence  of  tuberculosis. 

By  means   of   the   chemical   cleavage   of   the   tubercle   bacillus, 
Vaughan  has  obtained  a  poison  similar  to  those  obtalneil  from  other 
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proteids  and  a  substance  which  is  not  possessed  of  noticeable  toxic 
action  when  injected  into  the  animal  body,  and  to  which  he  has  ap- 
plied the  term  "haptophor."  This  substance  represents  the  proteid 
of  the  tubercle  bacillus  from  which  the  poisonous  group  has  been 
removed,  and  it  was  hoped  that  by  its  use  in  cases  of  tuberculous 
disease  an  enzyme  antagonistic  to  the  bacillus  itself  might  be  devel- 
oped. Whether  this  proteid  is  identical  with  tuberculin  from 
which  the  poisonous  group  has  been  removed  is  an  open  question, 
as  the  nature  of  tuberculin  itself  is  not  definitely  known.  However, 
if  this  proteid  exerts  any  action  whatever  it  should  exert  such  action 
against  the  bacterial  cell  itself.  To  ascertain  this  point  twenty-four 
patients  under  hospital  supervision  have  been  subjected  to  repeated 
subcutaneous  injections  of  a  1  per  cent,  solution  of  this  proteid 
in  doses  of  ten  to  fifteen  minims,  with  the  results  given  in  the 
following  table: 

Table  I. 
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Gain  or 

Total 
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Skin 
reac- 
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in 

hos- 
pital. 
Weeks. 

of 
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in 

rest 
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d 

o 
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■6 
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1 

II 

+ 

+ 

15 

1st    6 
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5(2) 
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2 

II 

+ 

+ 

26 

1st    9 
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9 

—  4 

3 

II 

+  + 

+ 

15 
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4 

I 
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? 

16 
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5 
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— 

— 

— 

10 

1st    7 

—  2 
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—  6 

7 

—29 

6 
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+ 

5 
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— 

— 
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5 

+    4 

7 

II 

+ 

— 

24 

1st    9 
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2d  14 
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8 
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+  ? 

— 
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— 
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I 
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+ 
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— 
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12 

II 
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+ 

13 

1st    8 
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+   3 
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13 

I 
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+ 
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+  20 
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14 
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+ 

15 

1st  11 
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15 
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— 

— 
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— 

— 
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—20 

16 

II 

+  + 

— 
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+ 
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+ 
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The  injection  of  this  proteid  is  followed  by  a  very  slight  inflam- 
matory reaction  at  the  point  of  injection.  In  the  majority  of 
instances  there  is  manifested  only  a  transitory  reddening  and 
increased  sensitiveness  of  the  skin.  This  first  makes  its  appearance 
within  from  three  to  four  hours  after  the  injection,  and  reaches  a 
maximum  in  six  to  ten  hours,  after  which  it  gradually  subsides 
and  within  twelve  to  twenty-four  hours  has  completely  disappeared. 
Many  times  redness  is  totally  absent,  the  patient  complaining 
solely  of  a  slight  hypersensitiveness  of  the  skin  when  subjected 
to  pressure.  Following  the  injection  there  is  frequently  an  increase 
in  the  total  amount  of  sputum  for  twenty-four  hours,  which  is 
followed  by  a  subsequent  diminution.  The  character  of  the  sputum 
is  not  infrequently  peculiarly  altered.  The  watery  and  more  solid 
constituents  are  well  separated,  the  latter  being  gathered  together 
in  the  form  of  little  balls.  Where  tubercle  bacilli  are  present, 
especially  after  the  administration  of  larger  doses  than  are  here 
recorded,  it  is  not  uncommon  to  find  marked  evidence  of  leukocytic 
phagocytosis.  The  physical  signs  are  not  materially  altered,  although 
occasionally  it  is  possible  to  detect  a  few  accessory  rales  in  the 
diseased  area  during  the  first  twenty-four  hours.  These,  however, 
when  present,  are  transitory  and  rapidly  disappear. 

With  regard  to  general  symptoms  it  may  be  stated  that  following 
the  administration  of  ten  to  fifteen  minims,  there  is  no  tendency 
toward  the  production  of  a  prolonged  febrile  reaction.  There  is 
frequently  noted  a  transitory  rise  of  a  degree,  appearing  within  four 
hours  after  the  injection,  but  this  rapidly  subsides  and  is  followed 
by  a  general  decline  in  the  fever,  the  maximum  decline  being  reached 
usually  on  the  third,  occasionally  on  the  fourth  day  following  the 
injection.  Accompanying  this,  there  is  customarily  a  diminution 
in  the  daily  fluctuations.  This  fact  is  particularly  noticeable  in 
cases  which  present  but  slight  fever.  Thus,  in  Case  13,  a  first 
stage  case,  in  which  the  daily  temperature  range  varied  from  97° 
to  99.5°,  on  the  third  day  following  the  injection  the  temperature 
ranged  from  98.2°  to  98.6°,  a  variation  of  only  0.4°.  The  daily 
variations  would  then  gradually  increase  until  at  the  end  of  a  week 
following  the  injection  they  would  again  register  one  to  two  degrees. 
However,  after  each  injection  the  period  of  slight  variations  would 
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become  longer  until  the  fifth  injection,  after  which  time  the  daily 
variations  never  exceeded  0.5°  during  the  remainder  of  the  patient's 
stay  in  the  hospital. 

The  period  immediately  following  the  injection  is  notable  on 
account  of  the  entire  absence  of  any  symptoms  of  depression.  The 
patients  uniformly  state  that  they  feel  better,  sleep  better,  and  the 
improvement  in  appetite  is  very  apparent.  There  being  much 
evidence  that  sensitization  is  primarily  at  least  due  to  a  local  reac- 
tion, injections  have  frequently  been  given  simultaneously  in  differ- 
ent parts  of  the  body,  the  entire  amount  of  solution  injected  remain- 
ing unchanged.  The  figures  in  parenthesis  following  the  number 
of  injections  in  Tables  I  and  II,  indicate  the  number  of  different 
areas  over  which  the  injection  of  ten  to  fifteen  minims  was  dis- 
tributed. It  was  at  first  the  practice  to  give  the  injection  in  the 
subcutaneous  tissue  just  below  the  clavicle,  this  location  being 
chosen  for  matters  of  convenience.  The  injections  were  given 
alternately  upon  the  two  sides  of  the  body.  However,  it  was  found 
that  certain  patients  who  had  at  first  gained  under  treatment,  and 
reacted  with  the  characteristic  alteration  in  temperature,  after 
several  injections  failed  to  evidence  any  change  in  their  temperature 
curve,  and  did  not  continue  to  gain.  In  three  of  these  cases  improve- 
ment again  followed  the  introduction  of  the  solution  into  other 
portions  of  the  body.  It  does  not  seem  impossible  that,  although 
subcutaneous  injections  of  the  bacillary  cleavage  product  must 
eventually  result  in  general  sensitization,  the  cells  with  which  it 
first  comes  in  contact  are  those  which  are  stimulated  to  the  greatest 
extent. 

As  can  be  seen  from  the  table,  cases  were  treated  without  regard 
to  the  stage  of  the  disease.  Among  the  hospital  cases,  six  were 
classified  as  belonging  to  Stage  I.  Of  these.  No.  4  has  now  been 
at  home  for  a  period  of  two  months,  and  has  continued  to  show 
signs  of  improvement,  having  gained  four  pounds  in  weight  since 
leaving  the  hospital,  and  showing  no  active  signs  of  disease  whatever, 
having  neither  cough  nor  expectoration,  both  of  which  were  present 
before  treatment.  This  case  is  of  particular  interest  as  indicating 
that  during  the  second  six  weeks  of  her  stay  in  the  hospital,  the 
period  when  she  was  placed  under  treatment,  the  gain  was  nearly 


vaughan:  sensitization  in  tuberculosis 


125 


as  great  as  that  observed  during  the  first  ten  weeks  of  her  stay  in 
the  hospital.  Under  ordinary  circumstances,  we  would  expect 
that  poor  people,  taken  from  unsanitary  surroundings  and  properly 
housed  and  fed,  would  gain  at  least  temporarily,  but  such  an  ex- 
planation cannot  be  advanced  where  the  patient,  after  some  time 
in  the  hospital,  shows  increased  gain  when  placed  under  treatment. 
For  this  reason  Cases  11,  16,  18,  21,  and  23,  are  particularly 
interesting  as  representing  patients  who  probably  owe  some  of  their 
improvement  to  specific  treatment.  It  is  certainly  too  soon  to  state 
whether  in  any  of  these  cases  the  improvement  will  be  permanent, 
but  with  the  exception  of  Cases  5,  6,  8,  and  10,  they  have  all  remained 
in  relatively  good  condition  since  their  discharge  from  the  hospital, 
and  have  failed  to  show  the  loss  characteristic  of  untreated  patients 
in  the  hospital  at  the  same  time,  and  who  rapidly  lost  the  ground 
which  they  had  gained  when  they  returned  to  their  homes. 


Table  II. 


Case 
No. 

Bac. 
sputum. 

Stage 
of  dis- 
ease. 

Ophthabno 
reaction 

Rest 
period. 

Weeks. 

Gain  or 
loss. 

Pounds. 

Treat- 
ment 
period. 
Weeks. 

Gain  or 
loss. 

Pounds. 

No.  of 
injec 

Prim. 

Sec. 

tions. 

1 

-1- 

11 

+  + 

8 

-f-1 

6 

4-   7 

6 

2 

— 

I 

+  + 

6 

4-2 

9 

-1-   9 

7(2) 

3 

+ 

I 

— 

— 

3 

+  1 

8 

+    5 

8 

4 

+ 

I 

— 

— 

6 

0 

20 

+   3 

16 

5 

— 

I 

— 

— 

3 

—1 

10 

+    4 

7 

6 

— 

I 

-I-  + 

3 

0 

4 

-1-    6 

6 

7 

+ 

II 

+  + 

1 

—2 

6 

0 

6 

8 

— 

I 

+  + 

2 

0 

16 

-1-12 

12 

9 

— 

I 

+  + 

1 

—1 

10 

+  15 

10 

10 

+ 

II 

+ 

3 

—2 

12 

0 

12 

11 

+ 

II 

+ 

5 

+  1 

10 

+  12 

10 

12 

+ 

II 

+  + 

4 

-1-1 

7 

+   7 

5 

13 

+ 

III 

— 

— 

3 

—2 

10 

—  8 

6 

14 

— 

I 

+ 

4 

-1-4 

7 

+    6 

7 

15 

I 

I 

— 

— 

5 

. 2 

8 

+    5 

6 

In  Table  II  are  given  the  records  of  patients  who  were  observed 
at  the  clinic  for  a  period  of  time  varying  from  one  to  eight  v\'eeks 
before  they  were  placed  under  treatment.  These  cases  are  par- 
ticularly interesting,  due  to  the  exclusion  of  such  extraneous  factors 
as  better  housing,  better  food,  and  more  fresh  air.     It  would  seem 
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that  patients  who  have  simply  retained  their  weight  under  weekly 
observation  for  a  period  of  four  to  eight  weeks  and  then  show 
material  gain  in  weight  and  general  condition  after  being  subjected 
to  treatment,  without  change  in  hygienic  surroundings,  must  owe 
their  improved  condition  to  the  special  treatment.  Cases  1,  2,  6, 
9,  and  11  have  now  been  under  observation  for  at  least  six  months 
following  active  treatment,  and  in  none  of  these  instances  has  the 
disease  made  any  apparent  advance. 

The  injection  of  the  non-toxic  proteid  of  the  tubercle  bacillus 
is  followed  by  no  symptoms  of  illness  such  as  frequently  occur 
after  the  subcutaneous  use  of  tuberculin.  This  is  what  we  should 
expect,  since  the  proteid  used  has  been  deprived  largely  of  its 
poisonous  constituent  during  the  process  of  preparation.  However, 
that  it  is  possible  to  sensitize  an  individual  to  this  proteid  is  seen 
from  an  examination  of  the  history  of  Case  8  in  Table  II.  This 
young  man,  aged  twenty-four,  consulted  his  physician  for  a  cough 
which  had  lasted  over  a  period  of  three  weeks,  and  which  had  been 
immediately  preceded  by  a  series  of  three  small  pulmonary  hemor- 
rhages. From  the  history  obtainable,  the  patient  had  shown  no 
cough  whatever  previous  to  the  onset  of  the  first  illness.  At  the 
time  seen,  the  patient  complained  of  pain,  stabbing  in  character, 
in  the  lower  portion  of  the  right  chest,  and  influenced  by  deep 
breathing.  On  examination,  a  pleuritic  friction  rub,  rasping  in 
character,  and  of  a  remarkable  intensity,  was  heard  between  the 
fifth  and  sixth  ribs  in  the  right  axillary  region.  Examination  of 
the  lung  revealed  slightly  prolonged  expiration,  immediately  below 
the  middle  third  of  the  right  clavicle.  Otherwise,  the  examination 
of  the  lungs  was  negative.  The  patient  gave  a  decided  reaction 
to  tuberculin  instilled  into  the  conjunctival  sac.  Expectoration 
was  small  in  amount,  consisted  largely  of  mucous,  and  contained 
no  tubercle  bacilli.  The  patient  stated  that  he  had  lost  17  pounds 
in  weight  during  the  last  two  months.  After  receiving  injections 
of  15  m.  of  the  solution  of  the  non-poisonous  portion  of  the  tubercle 
bacillus  at  intervals  of  ten  days,  for  a  period  covering  twelve  weeks, 
the  patient  had  gained  12  pounds  in  weight,  was  afebrile,  had  no 
cough  whatever,  and  had  apparently  regained  his  health.  On 
returning  to  his  work  the  patient  lost  2  pounds  in  a  period  of  four 
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weeks.  At  this  time,  although  he  showed  no  other  symptoms  of 
disease,  with  the  exception  of  this  slight  loss  in  weight,  he  was 
given  an  injection  of  the  bacillarv  cleavage  product.  Within 
fifteen  minutes  after  leaving  the  physician's  office,  the  patient  states 
that  he  suddenly  experienced  an  intense  itching  of  the  skin,  which 
was  accompanied  by  a  profuse  erythematous  eruption.  Within 
a  few  minutes  symptoms  of  nausea  appeared,  which  w'ere  relieved 
only  after  the  occurrence  of  profuse  vomiting.  Within  one  hour 
from  the  time  of  the  onset  of  the  symptoms  the  patient  felt  per- 
fectly well,  with  the  exception  of  a  slight  headache,  which  persisted 
the  remainder  of  the  afternoon.  One  week  after  this  occurrence 
the  patient  received  a  second  injection  of  a  somewhat  smaller  amount. 
The  patient  was  seen  within  five  minutes  after  the  giving  of  the 
second  injection.  At  this  time  there  w^as  noticeable  an  area  about 
three  inches  in  diameter  immediately  surrounding  the  site  of  injec- 
tion, which  was  raised,  oedematous,  and  pallid  in  color,  resembling 
in  appearance  a  gigantic  wheal.  Beyond  this  area  the  skin  w^as 
covered  with  a  diffuse  erythematous  rash,  very  vivid  in  color,  and 
resembling  the  rash  which  occurs  in  a  well-marked  case  of  scarlet 
fever.  The  rash  was  also  very  apparent  upon  the  skin  of  the  head 
and  neck,  as  well  as  upon  that  of  the  upper  extremities.  It  was 
accompanied  by  an  intense  itching.  At  the  same  time,  an  examina- 
tion of  the  mucous  membrane  of  the  mouth  revealed  the  presence 
of  the  same  erythematous  rash.  This  was  especially  marked  upon 
the  surface  of  the  conjunctivae.  Accompanying  the  rash  there 
were  marked  signs  of  respiratory  embarrassment.  These  symptoms, 
although  alarming  in  character,  subsided  rapidly,  and  within  half  an 
hour  the  patient  had  regained  his  normal  condition.  Six  months 
have  now  elapsed  since  the  last  injection,  and  the  physician  informs 
me  that  this  patient  is  now  at  work  and  shows  absolutely  no  signs 
or  symptoms  suggestive  of  tuberculous  disease. 

These  results  would  indicate  that  possibly  the  cleavage  product 
of  the  tubercle  bacillus  may  be  of  value  in  the  treatment  of  tuliercu- 
lous  disease,  although  the  time  over  which  patients  have  been  sub- 
jected to  treatment  is  too  short  to  allow  us  to  draw  conclusions 
concerning  any  permanent  benefit  which  may  be  derived  from  its 
use.     It   can   safely   be  said,   however,   that   its   use   undoubtedlv 
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affords  temporary  benefit  in  some  cases,  and  has  brought  about 
a  temporary  arrest  of  the  active  disease  process.  It  cannot  be 
expected  that  it  will  prove  of  benefit  in  all  cases  of  pulmonary 
tuberculosis,  since  this  is  a  disease  in  which  the  outcome  depends  to 
a  large  extent  upon  the  individual  peculiarities  of  the  patients  and 
the  resistance  which  their  bodies  may  display  toward  the  infection. 
Our  conclusions  may  be  summed  up  as  follows : 

1.  Sensitization  is  an  important  factor  in  tuberculous  disease. 

2.  A  positive  reaction  following  the  first  instillation  of  tuberculin 
into  the  conjunctival  sac  is  strong  confirmatory  evidence  of  the 
existence  of  tuberculous  disease. 

3.  A  negative  reaction  following  the  first  instillation  of  tuberculin 
into  the  conjunctival  sac  is  of  no  value  in  determining  the  presence 
or  absence  of  tuberculosis. 

4.  A  reaction  of  local  sensitization  obtained  in  an  eye  unaffected 
by  previous  instillation  is  strong  evidence  against  the  presence  of 
tuberculous  disease. 

5.  Failure  to  obtain  a  reaction  of  local  sensitization  in  an  eye 
unaffected  by  previous  instillation  is  of  no  value  in  the  diagnosis 
of  tuberculosis. 

6.  The  treatment  of  pulmonary  tuberculosis  by  means  of  cleavage 
products  obtained  from  the  bacillus  itself  has  been  followed  by 
temporary  improvement  and  arrest  in  certain  cases. 
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TuBERCULix  has  been  used  as  a  specific  therapeutic  agent  in 
the  treatment  of  tuberculosis  for  the  past  fifteen  years,  to  a  greater 
or  less  extent,  with  varying  degrees  of  success.  That  it  is  not  an 
absolute  specific  has  long  been  known.  However,  it  still  remains 
our  best  means  of  specific  therapy  in  the  treatment  of  tuberculosis. 

Tuberculin  treatment  has  had  many  adherents  and  many  oppo- 
nents, but  there  is  a  steadily  growing  recognition  of  its  value  and 
more  general  use  in  the  treatment  of  tuberculosis,  which  should 
be  encouraging  to  those,  like  Doctor  Trudeau,  who  have  struggled 
long  and  persistently  for  the  establishment  of  this  aid  in  treatment. 

This  opposition  has  not  been,  by  any  means,  groundless,  for 
tuberculin  cannot  replace  any  one  feature  of  our  recognized  form 
of  treatment,  but  can  only  be  considered  a  valuable  aid  to  present 
clinical,  hygienic,  and  dietetic  methods  of  treatment.  Further, 
as  recently  stated  by  Trudeau,^  "Owing  to  the  limitations  of  our 
knowledge  as  to  the  effect  of  tuberculin  on  the  tuberculous  organisms, 
and  to  a  most  indefinite  conception  of  its  action,  the  best  method 
to  be  followed  in  its  therapeutic  application  still  remains  unsettled. 
and  to  a  great  degree  empirical.     Leaving  aside  the  minor  del)atal)le 
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details  of  the  treatment,  two  most  important  features  in  its  applica- 
tion still  remain  unsettled,  namely,  the  part  played  by  moderate 
reactions,  and  the  place  held  in  our  conception  of  the  treatment 
by  tuberculin  immunization.  Are  moderate  reactions  beneficial 
or  always  injurious?  Is  the  highest  limit  of  tolerance  attainable 
through  steady  progression  in  dosage  the  object  to  be  held  in  treat- 
ment?" 

Owing  to  this  absence  of  openly  apparent  good  in  treatment  by 
tuberculin  and  our  ignorance  of  an  absolute  conception  of  what 
it  does,  it  is  not  difficult  to  see  why  we  have  had  opposition  to  its 
use.  Previously  we  have  had  to  stud}  the  value  of  reaction  empiri- 
cally which  was  not  free  from  danger  to  the  patient.  During  some 
recent  work  we  have  been  able  to  establish  a  rational  method  for 
controlling  the  severity  of  tuberculin  reactions.  It  is  with  the 
hope  that  future  study  by  the  use  of  this  method  may  give  us  a 
broader  and  more  absolute  conception  of  what  tuberculin  does 
and  its  value  in  treatment,  and  that  it  may  lead  to  the  establishment 
of  a  more  rational  method  of  treatment  that  we  present  this  paper. 

When  Koch  first  introduced  tuberculin  as  a  specific  in  the  treat- 
ment of  tuberculosis,  he  advocated  doses  which  produced  constitu- 
tional reactions.  This  was  soon  found  to  do  harm  in  many  cases, 
and  was  succeeded  by  a  treatment  of  smaller  progressive  dosage, 
led  in  this  country  by  Trudeau.  ]\Iore  recently  Wright  has  given 
us  a  method  of  treatment  which  advocates  continuous  small  doses, 
the  interval  being  regulated  by  his  opsonic  index  method.  The 
opsonic  index  as  a  gauge  to  interval  and  dosage  by  the  method 
advocated  by  Wright  cannot  be  considered  as  a  true  index  from 
later  studies  of  this  subject. 

At  present  the  most  general  method  of  treatment  by  tuberculin 
is  one  that  attempts  to  produce  toxin  tolerance  by  progressive  dosage. 
The  interval  of  dosage  is  usually  four  days,  and  the  increase  is 
largely  regulated  by  a  table  suggested  by  Denys.  This  method 
attempts  to  avoid,  as  far  as  possible,  reactions  local,  focal,  and 
constitutional. 

Considerable  evidence,  experimental  and  clinical,  has  accumulated 
to  show  that  both  mild  tuberculin  reactions  and  tuberculin  toler- 
ance produced  by  progressive  dosage  are  of  value  in  treatment. 
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Wright's  method  of  giving  tuberculin  gives  neither  mild  reactions 
nor  toxin  tolerance,  the  two  factors  which  seem  to  be  the  objects 
to  be  obtained  from  our  present  conception  of  the  value  of  tuberculin 
in  treatment.  From  our  knowledge  of  tuberculin  immunity  today, 
it  would  appear  that  AYright's  vaccination  method  must  be  super- 
seded by  the  tolerance  method  or  a  rational  reaction  method,  for 
the  present  at  least. 

In  a  recent  paper  by  White  and  Graham^  we  described  a  volu- 
metric quantitative  method  for  applying  the  cutaneous  test  of 
von  Pirquet.  In  the  application  of  this  test  we  use  various  per- 
centages of  O.  T.  and  a  definite  quantity  of  0.01  c.c.  The  tuber- 
culin was  applied  to  one  spot  and  protected  by  an  ordinary  vaccine 
shield  to  allow  as  complete  absorption  as  possible.  This  part  of 
the  procedure  is  very  important,  because  (1)  tuberculin  remains 
moist  on  the  skin  for  a  number  of  hours,  and  would  otherwise  he 
rubbed  off  by  the  clothing,  and  (2),  as  was  pointed  out,  it  is  the 
quantity  of  tuberculin  absorbed  that  determines  reaction.  By 
means  of  this  test  it  is  possible  to  find  the  least  amount  of  tuberculin 
which,  when  applied  to  the  skin  as  described,  will  produce  the 
minimal  cutaneous  reaction  for  each  patient;  i.  e.,  a  local  redness 
about  4  mm.  in  diameter. 

From  a  study  of  a  number  of  cases  we  were  able  to  show  that 
local  and  constitutional  reactions  were  a  part  of  the  same  phenomena, 
and  that  a  definite  ratio  existed  between  the  amount  of  tuberculin 
applied  cutaneously  and  that  given  subcutaneously  for  the  produc- 
tion of  local  and  constitutional  reactions.  We  found  that  one- 
fifteenth  of  the  amount  of  O.  T.  which,  when  applied  to  the  skin 
by  our  method,  produced  the  minimal  cutaneous  reaction  would, 
when  given  subcutaneously,  produce  both  local  and  constitutional 
reactions;  that  one-thirtieth  of  that  same  amount  subcutaneously 
would  produce  local  reaction  without  constitutional.  Later  work 
has  shown  that  one-fiftieth  of  the  minimal  cutaneous  reaction  dose 
will  produce  neither  local  nor  constitutional  reactions  when  given 
subcutaneously.  It  is  possible,  therefore,  by  this  method  to  deter- 
mine (1)  the  borderland  of  reaction  and  no  reaction  to  tuberculin 
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which  will  be  the  degree  of  tolerance  to  tuberculin  of  the  patient; 
(2)  the  dose  of  tuberculin  necessary  to  give  the  grade  of  reaction 
desired. 

In  beginning  treatment  we  first  determine  the  minimal  cutaneous 
reaction  point  of  the  patient,  as  before  mentioned.  This  is  obtained 
in  the  majority  of  cases  with  12.5  per  cent.  O.  T.,  using  0.01  c.c. 
of  the  solution;  i.  e.,  the  minimal  reaction  is  obtained  by  the  absorp- 
tion from  the  skin  of  1.25  mg.  of  O.  T.  From  the  ratios  above 
mentioned  one-fifteenth  of  the  amount,  1.25  mg.,  or  yf^-Q  ™g-' 
O.  T.,  will  produce  both  local  and  constitutional  reactions;  one- 
thirtieth,  or  ToVo  nig-'  ^o<^^'  reaction  without  constitutional;  one- 
fiftieth,  or  y||-u  mg.,  no  local  or  constitutional  reaction.  One-fiftieth, 
or  yf  |-o  mg.,  is,  therefore,  an  amount  of  tuberculin  which,  when  given 
subcutaneously,  is  just  below  the  quantity  necessary  to  produce 
local  reaction  at  the  site  of  injection  in  cases  giving  a  minimal 
cutaneous  reaction  to  12.5  per  cent.  O.T.  by  the  method  described. 

The  method  of  tuberculin  treatment  to  be  followed  depends  on 
the  cases  to  be  dealt  with.  We  have  used  tuberculin  in  a  few 
febrile  cases,  but  without  encouraging  results.  Most  of  our  work 
has  been  confined  to  afebrile  patients.  In  chronic  cases,  and  in 
certain  others  which  after  a  long  course  of  treatment  under  recog- 
nized institutional  methods  are  at  a  standstill,  a  treatment  with 
tuberculin  by  mild  reactions  should  be  the  object  to  be  gained. 
We  are  confident  of  the  value  of  mild  reactions  in  these  cases. 
Trudeau  states  that  improvement  in  the  lesions  may  depend 
on  the  influence  of  these  mild  reactions,  but  in  considering  the 
advisability  of  utilizing  mild  general  and  focal  reactions  as  a  feature 
of  the  treatment,  we  must  not  forget  that  we  have  no  means  of  con- 
trolling the  severity  of  these  reactions,  and  that  violent  reactions 
are  not  without  danger.  The  method  given  above  places  at  our 
disposal  a  rational  means  of  controlling  reactions  and  employing 
them  in  the  treatment  of  suitable  cases. 

In  another  class  of  cases  of  a  more  acute  type,  which  have  become 
afebrile  under  institutional  treatment,  toxin  tolerance  is  probably 
the  object  to  be  obtained.  In  beginning  treatment  by  the  clinical 
method  to  produce  toxin  tolerance,  the  initial  dose  has  always  been 
verv  small,  the  object  bdng  to  avoid  reactions  as  far  as  possible. 
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This  has  been  advised  because  a  certain  small  percentage  of  cases 
gives  reactions  with  small  doses  of  tuberculin.  As  there  was  no 
method  of  measuring  the  toxin  tolerance  of  the  patient  before 
beginning  treatment,  and  in  order  to  avoid  reactions  in  all  cases, 
the  first  dose  was  always  very  small.  This  initial  dose  was  far 
below  the  reaction  point  in  at  least  75  per  cent,  of  our  cases.  In 
patients  with  a  fairly  high  toxin  tolerance  to  begin  with  it  is  probable 
that  these  small  doses  are  of  little  value.  Lebei-^  has  recently  shown 
that  the  greatest  production  of  antibodies  occurs  from  a  dose  of 
tuberculin  sufficient  to  produce  reaction,  and  that  there  is  little 
or  no  stimulation  from  very  small  doses.  Pickert  and  Lowenstein^ 
have  reported  that  the  sera  from  patients  tolerant  to  large  doses 
of  tuberculin  possess  the  power  of  neutralizing  tuberculin  in  certain 
dilutions.  They  state  that  if  four  portions  of  this  immune  serum 
is  incubated  with  one  portion  of  pure  tuberculin  for  an  hour  or 
more,  and  then  applied  to  the  skin  of  a  tuberculous  patient,  it  will 
neutralize  the  reaction,  whereas  a  control  using  tlte  same  percentage 
of  tuberculin  in  saline,  will  produce  a  positive  cutaneous  reaction. 
This  property  is  not  possessed  by  normal  serum  according  to 
Pickert  and  Lowenstein. 

The  work  of  Leber  shows  the  value  of  reaction  doses  of  tuberculin, 
and  that  of  Pickert  and  Lowenstein  further  demonstrate  the  value 
of  tolerance  to  high  doses  of  tuberculin.  In  beginning  treatment 
in  these  cases  we  would  suggest  the  determination  of  the  toxin 
tolerance  of  the  patient,  and  that  the  initial  dose  of  tuberculin 
should  be  just  below  the  reaction  point.  By  such  a  method  we  get 
the  greatest  stimulation  without  reaction,  with  probably  the  greatest 
production  of  antibodies,  besides  saving  considerable  time  in 
treatment. 

We  have  used  Koch's  old  tuberculin  and  Denys'  bouillon  filtrate 
principally  in  our  tuberculin  treatment.  We  have  not  had  satis- 
factory results  from  the  use  of  the  vaccines  like  Bacillen  emulsion. 
Toxin  tolerance  and  reaction,  as  before  stated,  are  the  two  factors 
of  value  in  tuberculin  treatment  according  to  our  present  concep- 
tions.    Both   reaction   and   toxin   tolerance   are   produced   by   the 

1  Abstracted  from  the  New  York  Medical  Journal  January  2,  1909. 

2  Deut.  med.  Woch.,  December  24,  1909,  No.  34. 


134  WHITE,    GRAHAM,    VAN  NORMAN:    TUBERCULOSIS 

toxin  of  the  tubercle  bacillus  which  is  free  in  the  extracts  of  the 
bacillus.  Bacillen  emulsion  is  a  suspension  of  finely  divided 
particles  of  the  tubercle  bacillus  containing  very  little  free  toxin, 
on  which  would  appear  to  depend  the  value  of  present  specific 
therapy.  That  there  is  little  free  toxin  in  Bacillen  emulsion  was 
shown  by  the  following  procedure :  The  minimal  cutaneous  reaction 
of  a  number  of  patients  was  determined  for  O.  T.,  and  it  was  found 
that  the  same  percentage  of  B.  E.  produced  no  reaction.  We 
know,  however,  that  we  cannot  give  the  same  dose  of  B.  E.  sub- 
cutaneously  without  producing  reaction.  This  is  to  be  explained 
by  the  freeing  of  toxin  from  the  breaking  up  of  the  bacillary  particles 
in  the  body. 

By  the  method  of  minimal  cutaneous  reaction  it  is  possible  to 
determine  absolutely  a  therapeutic  dose  of  tuberculin  from  the 
extracts  like  O.  T.  and  B.  F.,  while  with  vaccines  like  B.  E.  this 
is  impossible.  Until  it  can  be  demonstrated  that  tubercle  vaccines 
contain  something  more  than  toxin,  as  compared  with  the  extracts 
of  value  in  tuberculin  therapy,  we  believe  in  the  use  of  extracts 
like  O.  T.  or  B.  F.,  which  by  the  method  of  minimal  cutaneous 
reaction  can  be  used  rationally  in  beginning  treatment. 

From  our  work  so  far  we  are  unable  to  outline  a  complete  method 
of  treatment  by  either  reaction  or  tolerance.  We  believe,  however, 
from  the  quantitative  studies  we  have  just  given,  with  a  method 
capable  of  measuring  what  certain  doses  of  tuberculin  extracts 
will  do,  that  future  study  will  determine  more  absolutely  the  interval 
of  dosage  and  the  increase,  and  give  us  a  better  conception  of  what 
tuberculin  does,  and  a  more  rational  method  of  specific  therapy. 


THE   RELATR^   IMPORTANXE    IN   NEW  YORK   CITY 
OF  THE  HUMAN  AND  BOVINT:  TYPES  OF  TUBER- 
CLE  BACILLI  IN  HUMAN  TUBERCULOSIS  AT 
DIFFERENT  PERIODS  OF  LIFE. 

A   PRELIMINARY   REPORT   OF   WORK   STILL    IN    PROGRESS^ 


By  WILLIAM  H.  PARK,  ISI.D., 

AND 

CHARLES  KRUMWIEDE,  Jr.,  M.D., 

OF    NEW    YORK,    N.    T. 


The  children's  material  chosen  for  this  investigation  comprised 
all  the  cases  that  could  be  obtained  during  a  year's  time  from  the 
Babies',  the  New  York  Foundling,  and  St.  Mary's  Hospitals,  New 
York  City. 

Twenty-eight  fatal  cases  in  young  children  have  been  investi- 
gated. Twenty-two  of  these  were  due  to  the  human  type  and  six 
to  the  bovine  type.  Neither  in  age,  in  clinical  symptoms,  nor  in 
pathological  findings  were  there  any  distinctive  differences  noticed 
which  could  be  referred  to  the  type  of  tubercle  bacilli  producing 
the  infection. 

It  is  interesting  to  note  that  of  generalized  cases,  two  hospitals 
furnished  8  apiece.  Of  the  8  from  the  Foundling  Hospital,  4  were 
due  to  the  bovine  type,  while  of  the  8  from  the  Babies'  Hospital 
only  one  was  due  to  this  type.  Such  results  indicate  the  danger 
of  estimating  in  percentages  when  small  numbers  or  local  condi- 
tions make  incorrect  conclusions  probable. 

'  This  investigation  has  been  carried  on  in  tlie  Research  Laboratory  of  the  Department 
of  Health  by  a  number  of  bacteriologists  who  worked  under  the  supervision  of  the  Com- 
mission for  the  Study  of  Acute  Respiratory  Diseases.  Our  thanks  are  especially  due  to 
Dr.  Briggs,  at  whose  suggestion  the  Commissi<}n  was  established,  to  Dr.  Holt,  who  has 
aided  us  greatly  in  getting  material,  and  to  Drs.  Prudden,  Darlington,  and  Janeway  for 
their  interest  in  the  progress  of  the  work. 
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Tuberculous  Meningitis.  Ten  of  the  fatal  cases  were  clinically 
diagnosticated  as  meningitis.  All  were  due  to  the  human  type.  In 
5  of  these  autopsies  were  held.  In  every  case  there  was  well- 
developed  generalized  tuberculosis.  This  probably  is  the  rule  in 
very  young  infants.  It  seems  from  these  findings,  as  well  as  from 
statements  in  earlier  reports,  that  when  the  meninges  become 
markedly  involved  the  probabilities  point  to  the  human  type  as  the 
cause  of  infection.  A  few  cases  reported  by  Smith  and  others 
show  that  there  are  exceptions  to  this  rule. 

Our  cases  were  mostly  in  infants  under  nine  months  in  which 
the  disease  ran  a  very  acute  course. 

The  following  two  characteristic  histories  with  autopsy  records 
of  cases  of  generalized  tuberculosis,  one  of  which  was  due  to  the 
human  and  the  other  to  the  bovine  type,  are  worth  giving  in  detail 
as  illustrations  of  the  fact  of  the  similarity  in  course  and  lesions  in 
cases  due  to  these  two  types  of  infection. 


Num- 
ber. 

MatP- 
rial. 

Cultures. 

Rabbit 
virulence. 

Name. 

Age. 

Sex. 

Duration 
disease. 

Diagnosis. 

mo9. 

58  A 

Sputum 

Eugenic 

Non-virulent 

G.  C. 

5 

M. 

3  weeks 

Genl.  miliary  tuber- 
culosis including 
meninges. 

58  B 

Cerebro- 
spinal 
fluid 

Eugonic 

* 

62 

Mesen- 
teric 

Dysgonic 

Virulent 

M.  B. 

33^ 

F. 

? 

Generalized  tuber- 
culosis. 

node 

1         i 

58.  History:  Breast  fed.  Illness  began  February  18,  1908,  with  irritability,  fever, 
and  vomiting.  In  a  few  days  convulsions  occurred.  The  head  was  retracted,  respiration 
was  irregular,  and  the  child  was  drowsy.  The  pupils  were  widely  dilated  and  did  not  react 
to  light,  and  there  was  marked  internal  strabismus.  Kernig's  sign  was  prominent.  Lumbar 
puncture  resulted  in  the  withdrawal  of  20  c.c.  of  clear  fluid,  in  which  tubercle  bacilli  could 
be  demonstrated.     Died  March  8,  1909. 

Autopsy:  Anatomical  diagnosis,  acute  generalized  miliary  tuberculosis,  involving  lungs, 
liver,  spleen,  lymph  nodes,  intestines,  and  kidneys.  Lungs,  no  pleurisy.  Miliary  tubercles 
studded  over  lobes  of  both  lungs.  Pea-sized,  cheesy  nodule  in  right  lower  lobe  posteriorly. 
Bronchial  nodes,  largest  on  right  side,  where  one  measures  one  inch  in  length  and  is  softened. 
On  the  left  side  these  nodes  contain  miliary  tubercles.  Heart,  normal.  Spleen  4x2x2 
inches,  and  closely  studded  with  tubercles.  Liver,  miliary  tubercles  throughout.  Stomach, 
normal.  Kidneys,  congested.  Capsule,  free.  A  few  tubercles  in  cortex.  Intestines 
throughout  duodenum  and  jejunum;  all  the  solitary  follicles  are  enlarged  and  ulcerated,  but 
in  no  case  is  the  peritoneal  coat  involved.  No  ulcers  in  ileum  or  colon.  Examination  of 
brain  not  permitted. 

62.  History:  Fed  on  cow's  milk.  Entered  hospital  February  3,  1908,  for  repair  of  hare- 
lip and  cleft  palate.     Physical  examination  was  negative.     On  February  4,  1908,  was  given 
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a  routine  Calmette  test,  which  was  positive.  The  physical  examination  was  repeated, 
with  negative  findings,  as  before,  but  tubercle  bacilli  were  found  in  the  sputum.  After  the 
operation  the  temperature  rose  and  cough  appeared,  with  rales  in  the  lungs.  In  a  few  days 
consolidation  appeared  in  the  right  upper  lobe  posteriorly,  child  grew  steadily  worse,  and 
death  took  place  March  18,  1909. 

Autopsy:  Anatomical  diagnosis,  acute  miliary  tuberculosis  of  pleura,  lungs,  spleen, 
liver,  intestine,  lymph  nodes  and  kidney,  bronchopneumonia. 

Lungs:  No  pleural  adhesions.  Tubercles  along  parietal  pleura  on  both  sides.  Right 
lung,  upper  lobe  completely  .solid  from  a  recent  bronchopneumonia  and  a  widespread  involve- 
ment with  tubercles.  Two  cheesy  nodules,  one  near  the  centre  and  one  near  the  posterior 
border,  each  one-quarter  inch  in  diameter.  Middle  lobe  well  aerated  and  studded  with  tuber- 
cles. The  lower  lobe  is  bronchopneumonic  along  the  posterior  border  and  closely  studded 
with  tubercles.  Left  lung  apex  contains  a  small  area  of  pneumonia,  and  tubercles  are  very 
numerous.  The  lower  lobe  contains  an  area  of  pneumonia  at  the  posterior  superior  angle. 
The  tubercles  are  smaller  and  less  numerous  than  in  the  upper  lobe.  Bronchial  nodes  on 
the  right  side,  the  largest  one  is  cheesy  and  softened,  while  the  others  contain  only  recent 
tubercles.  The  left  are  scarcely  enlarged  and  do  not  show  tubercles.  The  cellular  tissue 
in  mediastinimi  and  the  aorta  contains  numerous  tubercles.  Stomach,  normal.  Duodenum, 
normal;  early  ulcer  in  Peyer's  patch.  Colon,  normal.  Mesenteric  lymph  nodes  slightly 
enlarged.  Many  of  them  contain  miliary  tubercles.  Spleen,  3  x  IJ^  inches,  with  many  gray 
tubercles  on  the  surface  and  in  the  substance.  Peritoneum,  normal.  Kidneys,  congested, 
with  numerous  tubercles  on  the  surface  and  cortex. 


Abdominal  Tiihercidosis.  Only  two  cases  have  been  examined. 
Both  these  were  operative  cases,  one  of  which  made  a  good  recovery, 
while  the  other  died  and  is  included  in  the  28  fatal  cases.  No 
autopsy  was  held. 

Both  of  these  were  due  to  the  bovine  type.  As  a  contrast  to 
tuberculosis,  in  which  the  meninges  were  involved,  these  abdominal 
infections  are  interesting  in  that  they  are  usually  produced  by  the 
opposite  type  of  bacilli. 

Tuberculosis  of  the  Lymph  Glands  of  the  Neck.  Twenty-nine  cases 
in  children  have  been  examined.  Nine  of  these  were  of  the  bovine 
type  and  the  remainder  of  the  human.  There  was  no  difference 
in  the  character  of  the  cases  except  that  the  majority  of  the  bovine 
infections  were  in  the  younger  children.  Two  adult  cases  were 
both  of  the  human  type. 

Tuberculosis  of  the  Bones  and  Joints.  Only  5  cases  have  been 
completed.  These  were  young  children.  All  these  have  been  of 
the  human  type. 

Pidmonary  tuberculosis.  These  are  cases  in  which  the  pulmonary 
lesions,  so  far  as  could  be  determined,  were  the  only  ones.  ]\Iany 
of  those  from  which  the  material  was  obtained  are  still  living. 
Under  one  year  there  were  4  cases,  and  between  six  and  fourteen 
years  7  cases.     All  were  found  to  be  due  to  the  human  type.     In 
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adults  we  have  completed  the  usual  tests  in  over  200  cases.  All 
have  been  due  to  the  human  type. 

These  results  coincide  so  closely  with  the  reports  of  other  large 
series  in  different  parts  of  the  world,  that  it  looks  as  if  there  was 
litde  probability  of  further  studies  greatly  changing  our  present 
ideas  of  the  relative  proportion  of  human  and  bovine  infection. 

Bovine  infection  is  certainly  a  considerable  factor  in  the  tuber- 
culosis of  young  children.  In  adults,  on  the  other  hand,  it  is 
extremely  rare. 

This  presupposes,  of  course,  that  our  present  ideas  as  to  the 
stability  of  the  types  are  not  overthrown. 


THE  INFLUENCE  OF  THE  INGESTION  OF  DEAD 
TUBERCLE  BACILLI  UPON  INFECTION. 


By  M.  J.  ROSEXAU,  M.D.,  axd  JOHN  F.  ANDERSON,  M.D., 

OF    WASHINGTON,    D.    C. 


Dead  tubercle  bacilli,  when  injected  into  a  guinea-pig  or  other 
animal,  are  capable  of  producing  either  local  or  general  effects, 
depending  chiefly  on  the  number  introduced.  As  to  whether  the 
ingestion  of  dead  tubercle  bacilli  is  harmful  or  beneficial,  or  without 
effect,  the  evidence  is  not  clear,  as  there  has  been  but  little  experi- 
mental work  done  on  this  subject. 

In  Germany  and  other  European  countries  tuberculous  meat 
is  not  destroyed,  as  is  required  by  the  Federal  regulations  of  this 
country.  Such  tuberculous  meat  in  certain  European  countries 
is  cooked  under  official  surveillance  and  sold  at  a  lower  price. 
This  is  the  so-called  "Freibank  system." 

The  question  assumes  great  practical  importance  on  account 
of  the  use  of  pasteurized  milk,  cooked  meat  from  tuberculous 
animals,  and  other  food  products  containing  dead  tubercle  bacilli. 
It  is  of  the  utmost  importance  to  determine  if  the  susceptibility 
to  tuberculosis  is  increased,  deci eased,  or  not  altered  by  the  pre- 
vious eating  of  food  containing  tubercle  bacilli  killed  by  heat.  The 
experiments  which  we  wish  to  report  were  designed  to  simulate 
as  closely  as  possible  the  effect  produced  by  the  ingestion  of  pasteur- 
ized milk  or  milk  products. 

The  tubercle  bacilli  were  heated  at  60°  C.  for  thirty  minutes, 
mixed  with  butter,  and  fed  to  guinea-pigs  daily  (excepting  Sundays) 
for  sixty  days.  A  low  degree  of  heat  was  used  to  prevent  altering 
the  bacilli  as  much  as  possible  and  to  closely  simulate  pasteuriza- 
tion. The  animals  were  always  given  the  dead  bacilli  mixed  in 
the  butter  before  receivino*  their  usual  morniuff  feed.  Control 
inoculations  of  the  heated  l)acilli,  made  into  the  peritoneal  cavity 
of  five  guinea-pigs,  showed  that  the  tubercle  bacilli  were  dead. 
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In  all  these  experiments  the  tubercle  bacilli  were  fed  as  follows: 
The  animal's  mouth  was  opened  and  a  little  pellet  of  butter  con- 
taining the  tubercle  bacilli  placed  upon  the  tongue.  The  animal 
was  then  released  and  it  at  once  swallowed  the  material  thus  placed 
in  the  mouth.  In  placing  the  material  upon  the  tongue  it  is  con- 
venient to  use  a  piece  of  glass  tubing  into  which  the  butter  is  pressed 
and  can  be  squeezed  out  with  a  glass  rod  acting  as  a  piston  at  the 
desired  moment.  In  this  manner  animals  may  be  fed  without 
danger  of  inflicting  wounds. 

The  butter  used  in  these  experiments  was  made  in  the  labora- 
tory, from  a  specially  good  cream.  The  cream  was  obtained  from 
a  herd  of  tuberculin-tested  cows,  but  was  nevertheless  first  pas- 
teurized to  insure  its  freedom  from  live  tubercle  bacilli. 

The  culture,  used  in  these  experiments,  is  known  as  "Bovine 
Culture  H,"  and  was  obtained  from  Dr.  Leonard  Pearson.  It 
was  isolated  July  5,  1899,  from  the  omentum  of  a  guinea-pig  which 
had  been  inoculated  with  an  emulsion  of  caseous  material  from 
the  mesenteric  gland  of  a  Jersey  cow  seven  years  old.  The  cul- 
ture was  grown  on  blood  serum  for  twenty-two  generation.\,  then 
transplanted  on  glycerin-agar:  it  was  either  the  thirty- third  or 
thirty- fourth  generation  on  glycerin-agar,  and  was  virulent  for 
guinea-pigs,  rabbits,  and  cattle. 

A  four-weeks-old  glycerin  potato  culture  was  scraped  off,  sus- 
pended in  water,  and  heated  at  60°  C.  for  thirty  minutes;  the 
bacilli  were  allowed  to  sediment  and  the  supernatant  water  removed. 
The  mass  of  dead  tubercle  bacilli  was  mixed  with  the  butter  in 
about  equal  proportions  and  kept  in  the  ice  chest.  At  the  time 
of  feeding  this  was  largely  diluted  with  sterile  butter  and  each 
guinea-pig  given  about  0.1  gram  of  the  mixture.  Microscopic 
smears  showed  tubercle  bacilli  in  each  field  lying  singly  or  in 
groups. 

The  live  bacilli  used  to  infect  the  animals  were  taken  from  a 
forty-three-days-old  glycerin-bouillon  culture  grown  in  six  Fern- 
bach  flasks.  The  bacilli  were  dried  at  37°  C,  and  100  grams  of  the 
dried  tubercle  bacilli  were  mixed  with  an  equal  volume  of  butter. 
Each  guinea-pig  received  about  0.1  gram  of  the  mixture,  which  was 
fed  by  the  same  method  as  described  for  the  dead  bacilli. 
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One  hundred  guinea-pigs,  about  six  weeks  old,  were  used  in 
these  experiments.  They  were  divided  into  two  lots;  the  first 
lot,  consisting  of  fifty,  were  fed  for  sixty  days  on  the  heated  tubercle 
bacilli;  the  second  lot,  also  consisting  of  fifty  guinea-pigs,  which 
served  as  the  controls,  were  kept  under  the  same  conditions,  but 
did  not  receive  the  heated  bacilli.  The  entire  one  hundred  at  the 
end  of  sixty  days  were  given  one  feeding  of  the  forty- three-days- 
old  live  tubercle  bacilli  in  butter.  During  the  entire  course  of  the 
experiments  all  the  animals  were  kept  under  exactly  similar  con- 
ditions. As  soon  as  an  animal  died  it  was  carefully  autopsied, 
especial  note  being  made  of  the  involvement  of  the  lymphatic 
glands. 

Under  the  conditions  of  the  experiments  it  is  evident  that  the 
feeding  of  the  dead  tubercle  bacilli  to  the  guinea-pigs  did  not  alter 
their  susceptibility.  It  seemed  to  have  no  evident  effect  upon  the 
subsequent  course  of  the  disease.  It  is  not  safe  to  conclude  from 
this  that  the  ingestion  of  dead  tubercle  bacilli  under  all  circum- 
stances is  a  harmless  procedure,  although  this  is  perhaps  indicated. 

As  a  result  of  this  work  several  interesting  observations  were 
noted.  One  is,  that  none  of  the  animals  fed  with  the  dead  bacilli 
lost  weight  during  the  sixty  days  this  process  continued.  It  is  also 
evident  that  if  a  guinea-pig  be  given  a  sufficient  amount  it  may 
be  infected  by  ingestion,  for  all  the  animals,  with  one  exception, 
became  infected.  In  one  instance  (guinea-pig  Xo.  9,  Table  II) 
the  lesions  of  ingestion  tuberculosis  were  all  above  the  diaphragm; 
this  guinea-pig  had  three  enlarged  and  caseous  glands  in  the  neck, 
the  bronchial  and  mediastinal  glands  were  tuberculous,  and  the 
lungs  tuberculous;  the  liver,  spleen,  and  other  abdominal  organs 
were  normal. 

It  is  also  evident  that  it  takes  much  longer  for  guinea-pigs  to  die 
of  ingestion  tuberculosis  than  when  the  same  material  is  inoculated 
into  the  peritoneal  cavity.  F'ive  controls,  which  had  received  the 
same  material  into  the  peritoneal  cavity,  died  in  thirteen,  fifteen, 
fifteen,  seventeen,  and.  thirty-seven  days  respectively,  whereas 
the  average  from  Table  I  was  one  hundred  and  thirteen  days  and 
from  Table  II  it  was  one  hundred  and  eijjht  davs. 

The  details  of  the  results  are  seen  in  the  tables. 


Table  I. — Dead  Tubercle  Bacilli  Fed  Daily  Except  Sundays  for  Sixty 
Days  Prior  to  One  Feeding  of  Live  Tubercle  Bacilli. 
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Table  II. — Controls;  One  Feeding  of  Live  Tubercle  Bacilli. 
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DISCUSSION. 


Dr.  William  H.  Welch:  I  regard  Dr.  Park's  contribution  as  an  extremely 
important  one,  especially  his  study  of  such  a  very  large  number  of  cases  of  pul- 
monary tuberculosis  without  finding  in  a  single  instance  the  bovine  bacillus,  in 
that  regard  confirming  Koch's  contention  at  the  last  International  Congress  on 
tuberculosis,  at  which  he  challenged  any  one  to  bring  forward  an  authenticated 
case  of  pulmonary  phthisis  due  to  the  bovine  tubercle. 

I  would  like  to  ask  Dr.  Park  whether  these  cases  of  pulmonary  tuberculosis 
were  all  in  adults,  or  whether  he  had  an  opportunity  to  examine  cases  of  pul- 
monary phthisis,  ulcerative  pulmonary  tuberculosis,  in  small  children,  in  whom 
this  form  of  tuberculosis  is  relatively  infrequent. 

Dr.  Park:  There  wei-e  four  between  six  and  ten,  and  six  between  ten  and  six- 
teen. 

Dr.  S.  Solis  Cohen:  An  important  point  for  the  clinician  is  the  determina- 
tion of  the  minimal  dose  of  tuberculin — or  rather  the  maximal  dose  with  which  it  is 
safe  to  begin  treatment.  My  chief  experience  with  tuberculin  therapeutically  has 
been  in  cases  of  pharyngeal  and  laryngeal  tuberculosis  co-existing  with  pulmonary 
tuberculosis — always  with  good  results  as  to  the  local  conditions,  although  not 
always  with  recovery.  I  have  used  it  in  these  cases  mainly  because  other 
measures  are  so  unpromising,  or  their  application  so  difficult  and  painful.  I 
have  been,  speaking  frankly,  afraid  of  it  as  a  general  measure,  and  still  believe  it 
to  be  unnecessary  in  the  vast  majority  of  cases  of  pulmonary  tuberculosis  coming 
under  observation  in  time  to  be  hopeful  of  recovery.  If,  however,  we  shall  be 
given  a  means  of  determining  readily  the  initial,  safe,  and  effective  dose,  the 
use  of  tuberculin  will  be  facilitated,  especially  among  physicians  who  are 
practising  outside  of  institutions.  I  have  recently  used  it  by  Lapham's  method 
of  internal  administration  with  apparent  good  result  in  some  half  dozen  cases 
of  pulmonary  tuberculosis  of  varied  types,  but  the  time  is  too  short  to  be 
positive  as  to  the  efifect. 

Dr.  Welch:  I  would  like  to  hear  Dr.  Brown  explain  the  discrepancy  between 
his  statements  and  the  contentions  of  Dr.  White,  who  finds  that  the  minimum 
reaction  dose  of  tuberculin  enables  one  to  determine  the  suitable  therapeutic 
dose  in  the  treatment  of  tuberculosis.  It  was  a  rather  striking,  apparent  dis- 
crepancy, as  I  recall,  although  perhaps  explicable  by  differences  in  method. 

Dr.  Brown:  I  have  not  tried  that.  Dr.  White  has  tried  it.  The  method  that  I 
have  used  has  been  the  ordinary  method  that  von  Pirquet  spoke  of  at  first.  He 
puts  on  a  good  quantity  of  tuberculin  and  allows  it  to  stay  on  for  three  minutes, 
not  measuring  the  dose,  and  then  wipes  it  off.  I  think  Dr.  White  has  used  a 
definite  quantity,  of  a  definite  strength.  Of  course,  we  all  use  definite  strengths, 
the  difference  being  in  his  case  that  he  allows  the  tuberculin  to  remain  in  contact 
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with  the  skin  for  twenty-four  hours.  We  have  done  some  experiments  to  show 
that  if  you  put  on  tuberculin,  just  a  drop,  and  then  wipe  it  off  at  the  end  of  sixty 
seconds  with  dry  cotton,  and  then  put  on  some  more  and  let  it  stay  on  for  one 
minute,  and  then  again  for  six  minutes,  there  is  really  very  little  difference  in  the 
size  of  the  erythema  which  you  get  afterward.  As  to  the  minimum  reaction, 
I  have  not  tried  it,  and  I  imagine  that  is  the  explanation  of  the  difference. 

Dr.  a.  Jacobi:  Since  Dr.  Pirquet  told  me  that  of  late  he  had  been  using  the 
undiluted  old  tuberculin  I  have  done  the  same.  The  method  in  which  I  have 
used  it  is  very  simple.  I  use  only  a  small  part  of  a  drop.  A  single  drop  will  suffice 
for  twenty  or  twenty-five  vaccinations.  I  scarify,  put  it  on  with  a  glass  rod,  leave 
it  there  a  few  minutes,  and  have  a  control.  I  frequently  use  eosin  simply  to  have 
something  that  may  act  as  an  irritant,  then  put  on  a  shield,  see  the  case  in  three 
days,  and  invariably  I  have  found  reaction  with  a  very  few  exceptions  in  those 
cases  in  which  a  general  examination  revealed  tuberculosis,  quite  marked  or 
probable.  I  never  let  them  go  without  a  shield,  and  when  they  have  reacted  I 
allow  them  to  leave  the  shield  on  for  four  or  five  days  more.  That  has  been  the 
method  that  I  have  been  following,  invariably  with  the  same  result.  Formerly,  I 
used  very  minute  dilutions.  Since  the  time,  a  number  of  months  ago,  when  Dr. 
Pirquet  told  me  that  he  used  the  undiluted  tuberculin,  I  have  done  the  same,  and 
that  has  been  my  result.  I  have  never  found  any  untoward  results,  such  as  a 
great  deal  of  erythema,  no  urticaria;  only  a  slight  redness  and  the  accompanying 
infiltration. 
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EXOPHTHALMOS  AND   OTHER  EYE  SIGNS  IN 
CHRONIC  NEPHRITIS. 


By  LEWELLYS  F.  BARKER,  M.D., 

PROFESSOR    OF    MEDICINE    IN    THE    JOHNS   HOPKINS    UNIVERSITY, 

AND 

FREDERICK  M.  HAXES,  M.D., 

MEDICAL    HOUSE    OFFICER    AT    THE    JOHNS    HOPKINS    HOSPITAL,  BALTIMORE. 

(From  the  Medical  Clinic  of  the  Johns  Hopkins  University  and  Hospital.) 


It  is  the  purpose  of  this  communication  to  direct  attention  to  the 
frequent  occurrence  of  exophthalmos  in  chronic  nephritis,  and  to 
advance  the  view  that  the  exophthalmos  of  chronic  nephritis  is  very 
analogous  to  that  of  exophthalmic  goitre,  being  but  one  of  a  number 
of  evidences  of  a  chronic  systemic  intoxication. 

Exophthalmos  can  be  easily  produced  experimentally  by  stimu- 
lating the  cervical  chain  of  autonomic  fibers.  According  to  the  work 
of  Landstrom^  and  MacCallum  and  Cornell,'  this  exophthalmos  is 
due  to  the  contraction  of  a  cuff  of  plain  muscle  which,  attached  to  the 
septum  orbitale  anteriorly  and  to  the  equator  of  the  eyeball  posteri- 
orly, acts  as  an  opponent  of  ihe  recti  muscles  of  the  eye  and  produces 
exophthalmos  when  it  is  tonically  contracted.  This  cuff  of  plain 
muscle  is  under  the  control  of  the  autonomic  fibers  passing  to  the  eye 
through  the  cervical  autonomic  chain. 

It  seems  unquestionably  true  that  toxins  produced  by  certain  dis- 
eases are  capable  of  stimulating  the  autonomic  system  and  producing, 
among  other  effects,  exophthalmos.  This  toxic  eflFect  upon  the 
autonomic  nerve  fibers  is  most  familiar  to  us  in  exophthalmic  goitre. 
In  Basedow's  disease  the  bodily  functions  under  the  dominion  of  the 
autonomic  system  are  profoundly  affected,  owing  apparently  to  over- 

1  Ueber  Morbus  Basedowii,  Thesis,  Stockholm,  1907.  The  Pathogenesis  of  the  Eye  Signs 
of  Exophthalmic  Goitre,  Editorial  Jour.  Amer.  Med.  Assoc,  1909,  Hi,  476,  6. 

2  The  Mechanism  of  Exophthalmos,  Med.  News,  October  15,  1904. 
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Stimulation.  Thus,  the  tremor,  tachycardia,  exophthalmos,  sweating, 
vasomotor  dilatation,  and  the  evidences  of  irritation  of  the  central 
nervous  system  are  most  probably  accounted  for  by  the  assumption  of 
chronic  systemic  intoxication,  the  exact  nature  of  which  need  not 
concern  us  here. 

Undoubtedly  every  physician  of  experience  has  occasionally 
observed  exophthalmos  and  other  eye  signs  in  cases  of  chronic 
nephritis.  It  is  surprising,  therefore,  that  not  one  of  the  leading 
systematic  treatises  upon  nephritis  Avhich  we  have  been  able  to  con- 
sult, makes  mention  of  exophthalmos  as  a  sign  of  chronic  nephritis. 
It  is  a  not  infrequent  finding,  as  we  shall  presently  show.  Though 
we  have  been  observing  exophthalmos  in  chronic  nephritis  and  com- 
menting upon  it  at  the  ward  visits  for  several  years,  the  material 
upon  which  the  conclusions  of  this  paper  are  based  represent  the 
medical  service  of  the  Johns  Hopkins  Hospital  with  chronic  nephritis 
since  January  1,  1909.  Our  total  number  of  cases  is  too  small 
to  permit  of  very  accurate  statistical  deductions,  but  they  are  valu- 
able in  that  the  patients  have  been  studied  with  especial  reference  to 
the  occurrence  of  exophthalmos  and  other  ocular  conditions  in 
chronic  nephritis. 

Among  the  total  admissions  of  thirty-three  cases  of  chronic  neph- 
ritis during  the  first  four  months  of  1909,  16  (48.4  per  cent.)  showed 
exophthalmos.  The  exophthalmos  varied  greatly  in  degree,  as 
did  the  gravity  of  the  nephritic  process  in  the  various  individuals; 
indeed,  it  may  be  stated  that  those  cases  presenting  evidences  of 
serious  intoxication  (suburemic  or  uremic  symptoms)  most  frequentlv 
showed  exophthalmos  and  one  or  more  of  the  allied  ocular  signs — 
anisocoria,  von  Graefe's,  ]\Ioebius',  or  Stellwag's  sign.  Exophthal- 
mos has  been  an  obvious  sign  in  all  of  the  cases  of  chronic  nephritis 
which  have  died  in  the  Johns  Hopkins  Hospital  since  Januarv  1, 
1909,  seven  in  number.  ^Ye  have  also  observed  that  the  cases  of 
chronic  nephritis  showing  albuminuric  retinitis  during  this  period 
have  invariably  shown  exophthalmos,  with  one  or  more  of  the  other 
ocular  signs  to  be  spoken  of  presently.  It  should  be  emphasized 
that  exophthalmos  is  but  one  of  several  ocular  signs  which  are 
frequently  present  in  chronic  nephritis. 

We  have  alreadv  referred  to  the  work  of  Landstrom  in  demon- 
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strating  the  presence  of  a  cuff  of  plain  muscle  attaching  the  eyeball 
anteriorly  to  the  septum  orbitale.  This  author  thinks  that  a 
spastic  condition  of  this  plain  muscle — the  opponens  recti — satis- 
factorily accounts  for  the  widening  of  the  lid  slits  (Stellwag's  sign), 
dissociation  of  the  movements  of  the  ball  and  lids  (von  Graefe's 
sign),  and  the  break  of  convergence  of  the  eyes  (Moebius'  sign). 
All  of  these  classic  signs  of  exophthalmic  goitre  may  be  present  in  a 
maximum  degree  in  chronic  nephritis  without  the  thyroid  showing 
any  apparent  involvement.  The  conclusion  lies  very  near,  that  in 
both  diseases  a  chronic  systemic  intoxication  affecting  the  autonomic 
system  is  the  causative  factor  in  the  production  of  the  ocular  mani- 
festations. In  our  series  of  16  cases  von  Graefe's  sign  was  positive 
in  11  (68.7  per  cent.),  Stellwag's  was  positive  in  13  (81.3  per  cent.), 
and  Moebius'  sign  was  positive  in  7  (43.7  per  cent.).  The  pupils 
were  noted  as  unequal  in  5  cases  (31  per  cent.),  and  albuminuric 
retinitis  was  observed  in  8  cases  (50  per  cent.). 

Exophthalmos  was  associated  with  arterial  hypertension  (pressure 
above  160  mm.)  in  12  of  our  16  cases,  and  in  2  cases  which  may  be 
instanced  (Ray  C.  and  Robert  W.  B.)  a  maximum  degree  of  exoph- 
thalmos was  associated  with  the  maximum  arterial  tension  shown  by 
the  patient;  as  the  blood  pressure  fell  the  eyes  became  less  prominent. 

We  are  not  of  the  opinion,  however,  that  the  exophthalmos  is  due 
to  chronic  hypertension.  They  may  exist  quite  independently,  and 
certainly  only  a  small  percentage  of  cases  having  arterial  hyper- 
tension show  exophthalmos.  R.  Sattler^  has  described  exophthalmos 
in  some  cases  of  hemorrhagic  retinitis  with  hypertension  due  to 
cardiac,  renal,  and  hepatic  lesions.  It  is  far  more  reasonable  to 
assume  that  the  arterial  hypertension  and  the  eye  signs  mentioned 
are  but  evidences  of  poisoning  by  perhaps  separate  toxins.  It  is 
well  known  that  uremia  may  develop  in  a  patient  whose  blood  press- 
ure is  not  increased,  and  it  seems  very  probable  that  in  chronic  renal 
insufficiency  several  toxins  are  present  in  the  blood  manifesting 
themselves  in  various  ways. 

Illustrative  Cases.  Case  I. — Annie  P.,  aged  thirty-five  years, 
black,  laundress.  Admitted  November  30,  1908;  discharged,  im- 
proved, April  12,  1909. 

1  Arch.  Ophthal.,  New  York,  1885,  xiv,  190  to  195. 
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Complaint.     Shortness  of  breath  and  swelHng  of  feet. 

Family  History.     Negative. 

Past  History.  Patient  had  rheumatism  in  winter  of  1906-07  for 
three  months,  which  seems  to  have  been  of  the  acute  articular  type. 
Patient  gets  up  two  or  three  times  each  night  to  urinate. 

Present  Illness.  Dates  from  April,  1908,  when  she  was  admitted 
to  the  Johns  Hopkins  Hospital  with  dyspnoea,  cough,  frothy  expec- 
toration, and  swelling  of  feet.  A  diagnosis  of  aortic  and  mitral 
insufficiency  was  made.  After  her  discharge,  in  1908,  she  remained 
fairly  well  for  a  time,  but  recently  all  of  her  many  symptoms  have 
returned  in  exaggerated  form. 


Fig.  1. — Case  I. 


Physical  Examination.  It  was  noted  that  the  eyes  were  prominent 
(Fig.  1),  pupils  were  equal,  moderately  contracted,  reacted  slug- 
gishly, and  lids  were  puffy.  There  was  a  well-marked  von  Graefe's 
sign.  There  were  signs  of  aortic  and  mitral  insufficiency  in  the  heart 
and  effusion  in  the  right  pleural  cavity.  The  patient  had  marked 
anasarca. 

She  gradually  improved,  and  was  discharged  when  able  to  walk 
around  without  much  dyspnoea. 

The  urine  varied  in  specific  gravity  from  1010  to  1020,  and  in  color 
from  pale  yellow  to  orange.  The  quantity  was  reduced,  as  a  rule. 
Albumin  was  constantly  present,  ranging  from  0.5  to  10  grams  per 
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liter  by  Esbach.  Rather  numerous  hyaline  and  finely  and  coarsely 
granular  casts. 

The  blood  pressure  averaged  about  120  mm.  Hg.,  reaching  140 
occasionally. 

Case  II. — Ray  C,  aged  twenty-two  years,  single,  Russian  Jewess, 
a  shop  girl.  Admitted  January  1,  1909,  complaining  of  twitchings 
of  the  right  arm  and  hand  and  difficulty  in  speaking. 

The  patient  had  been  admitted  to  this  hospital  also  in  1904,  when 
a  diagnosis  of  hemichorea  was  registered.  At  that  time  the  urine  on 
four  examinations  was  as  follows:  Pale  yellow  in  color,  specific 
gravity  from  1008  to  1012,  trace  of  albumin,  and  upon  one  occasion 
a  few  finely  granular  and  hyaline  casts.  No  exophthalmos  was  noted 
during  this  admission.    The  patient  was  discharged  greatly  improved. 

The  patient's  family  and  past  histories  are  negative  except  for 
frequent  attacks  of  tonsillitis  which  were  quite  severe,  necessitating 
the  removal  of  the  tonsils  one  year  ago. 

•The  attack  which  brought  the  patient  to  the  hospital  this  time 
began  November  1,  1908,  with  inability  to  write  due  to  involuntary 
jerkings  of  the  right  arm  and  hand,  and  this  muscular  twitching  has 
since  involved  the  face  and  tongue,  so  that  speech  has  been  difficult. 
The  patient  also  complained  of  headache  and  pain  over  the  heart. 

The  physical  findings  upon  admission  were  as  follows:  The  eyes 
were  markedly  protuberant  and  the  lids  and  conjunctiva  slightly 
oedematous"  (Fig.  2).  Well-marked  Moebius,  von  Graefe,  and 
Stellwag  signs.  The  heart  was  slightly  enlarged,  extending  11.5  cm. 
to  the  left  in  the  fourth  intercostal  space.  There  was  a  loud,  rough, 
well-transmitted  systolic  murmur,  with  an  accentuated  pulmonic 
second  sound.   The  blood  pressure  upon  admission  was  245  mm.  Hg. 

Dr.  Bordley  examined  the  patient's  eyes  and  noted  a  marked 
oedema  of  the  disk  and  retina,  obscuring  most  of  the  vessels  on  the 
border  of  the  disk,  with  several  small  hemorrhages  and  white  plaques 
scattered  over  both  fundi.  The  changes  were  thought  to  be  unques- 
tionably of  nephritic  origin. 

Three  weeks  after  admission  the  patient  developed  a  severe 
multiform  erythema,  which  persisted  for  ten  days.  On  February 
10,  she  complained  of  excruciating  headache  and  nausea,  with 
vomiting,  and  at  eleven  o'clock  had  a  general  convulsion.     This 
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was  followed  bv  three  similar  convulsions  during  the  afternoon. 
The  patient  responded  well  to  treatment,  and  gradually  returned  to 
her  former  condition.  Since  these  first  convulsions  the  patient  has 
had  two  similar  attacks,  with  four  and  ten  convulsions,  respectively, 
and  unconsciousness  lasting  from  six  to  twelve  hours. 

The  blood  upon  admission  showed  red  blood  cells,  5,400,000; 
white  blood  cells,  13,300;  hemoglobin,  90  per  cent.  The  leukocytes 
have  ranged  since  then  from  7000  to  25,000,  and  the  red  blood  cells 
have  fallen  to  4,100,000,  hemoglobin  to  70  per  cent.  The  urinary 
picture  has  been  as  follows:  Total  amount  from  1  to  If  liters;  pale 


Fig.  2.— Case  II. 

yellow,  clear;  specific  gravity  ranging  about  1012;  no  sugar;  hea\-y 
cloud  of  albumin,  ranging  from  2  to  10  grams  per  liter  by  Esbach; 
numerous  hyaline  and  finely  and  coarsely  granular  casts. 

The  blood  pressure  upon  admission  was  245  mm.  Hg.,  and  since 
then  has  been  elevated,  with  an  average  of  about  215,  frequently 
reaching  230. 

Exophthalmos  (Fig.  2)  has  been  a  very  constant  and  striking 
feature,  remarked  by  all  observers.  It  has  varied  in  degree  from  time 
to  time,  growing  definitely  less  as  the  patient's  condition  improved 
and  becoming  more  marked  with  each  exacerbation. 

Case  III. — Robert  W.  B.,  married,  aged  fifty-one  years,  white,  a 
painter.     Admitted  January  15,  1909.     Died  January  17,  1909. 
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The  patient  had  been  admitted  to  the  hospital  in  1901,  and  a 
diagnosis  of  lead  poisoning  with  peripheral  neuritis  was  then  regis- 
tered. He  complained  on  present  admission  of  severe  pain  all  over 
the  body,  and  headache. 

Family  History.     Negative. 

Past  History.  Patient  says  he  has  had  malaria  several  times.  He 
is  subject  to  severe  headaches,  and  has  been  as  long  as  he  can  remem- 
ber. Eye  sight  has  been  failing  steadily  for  the  last  five  years.  For 
the  last  two  years  he  had  be^n  suffering  with  attacks  of  palpitation 
and  orthopnoea.  Gastric  and  intestinal  disorder  with  vomiting  and 
diarrhoea  have  been  rather  frequent  of  late.  He  has  had  to  get  up 
several  times  each  night  for  the  past  five  years  to  urinate,  and  passes 
his  urine  frequently  during  the  day.  The  patient  has  been  a  heavy 
smoker,  a  constant  beer  drinker,  and  he  very  often  drinks  whiskey 
before  breakfast.  In  1901  he  suffered  from  a  severe  peripheral 
neuritis  due  to  lead  poisoning,  and  was  treated  in  the  Johns  Hopkins 
Hospital.  At  that  time  the  specific  gravity  of  the  urine  was  1010, 
with  a  trace  of  albumin  and  a  few  hyaline  casts. 

Present  Illness.  For  the  past  six  months  the  patient  has  l)een 
unable  to  work  much,  and  has  felt  very  feeble  and  weak.  During  this 
time  he  has  had  frequent  attacks  of  abdominal  pain,  has  been  con- 
stantly constipated,  short  of  breath  on  exertion,  and  subject  to 
orthopnoea.  One  week  before  admission  he  was  confined  to  his  bed 
with  very  severe  headache,  constipation,  and  was  at  times  irrational. 
He  passed  large  amounts  of  urine  during  the  day  and  rose  from  one 
to  seven  times  at  night  to  urinate. 

Physical  Examination.  Patient  in  a  rather  lethargic,  torpid  con- 
dition, respirations  16  to  a  minute,  very  deep,  and  with  groaning 
expirations.  Muscular  twitchings  of  the  arms  noted  on  admission. 
The  patient  was  thin,  poorly  nourished,  very  anemic  looking,  had 
pale  mucous  membranes  and  a  dry,  harsh  skin.  The  eyes  were  very 
prominent  and  staring,  the  sclerse  were  visible  above  and  below  the 
iris.  The  right  eye  was  more  prominent  than  the  left.  The  pupils 
were  equal  and  reacted  normally.  There  was  marked  dissociation 
of  the  lids,  and  the  eyeball  convergence  was  very  poor.  The  heart 
was  slightly  enlarged,  with  marked  arteriosclerosis  of  the  peripheral 
vessels.    There  was  a  double  wrist-drop  present. 
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Upon  the  day  following  admission  the  patient  had  a  general  con- 
vulsion. It  was  followed  by  two  convulsions  a  few  hours  later. 
Upon  ophthalmoscopic  examination  there  was  a  well-marked  albu- 
minuric retinitis,  with  oedema,  exudate,  and  hemorrhages  in  both 
eyes.    The  retinal  arteries  were  tortuous  and  small. 

The  blood  showed  3,000,000  red  cells,  11,600  white  cells,  35  per 
cent,  hemoglobin.  Grawitz  granules  were  demonstrated  in  the  red 
blood  cells.  The  blood  pressure  upon  admission  was  160  mm.  Hg., 
and  this  fell  to  110  at  time  of  death.  It  was  noted  that  the  exoph- 
thalmos, so  marked  upon  admission,  w'as  much  less  marked  at  the 
time  of  death. 

The  urine  upon  two  examinations  was  noted  as  light  yellow; 
specific  gravity,  1012;  albumin  positive,  with  large  numbers  of  gran- 
ular casts,  pus  cells,  and  epithelial  cells. 

The  diagnosis  of  chronic  nephritis  with  acute  exacerbation  follow- 
ing saturnism  and  chronic  alcoholism  was  made. 

Autopsy,  Xo.  3155.  Anatomical  diagnosis:  Extreme  grade  of 
acute  and  chronic  diffuse  nephritis;  oedema  of  the  brain;  concen- 
tric hj'pertrophy  of  the  heart;  bilateral  bronchopneumonia;  pleural 
oedema;  acute  pericarditis;  fatty  degeneration  of  the  liver;  anemia. 

Case  IV. — Jos.  B.,  married,  aged  forty-eight  years,  white,  a  tailor. 
Admitted  January  13,  1909.  Discharged  February  25,  1909,  im- 
proved. 

Complaint.     Cough,  pain  in  back. 

Family  History.     Negative. 

Past  History.  Negative  except  that  for  some  years  he  has  had  to 
get  up  two  or  three  times  at  night  to  urinate.  Drinks  five  or  six 
glasses  of  beer  daily,  two  glasses  of  whiskey,  and  gin  occasionally. 

Present  Illness.  Began  four  weeks  ago  with  a  cold  and  cough  and 
pain  in  back.  His  head  has  ached  violently  and  his  eye  sight  has  been 
growing  worse.  He  has  had  anorexia  and  polyuria  for  the  past  four 
weeks. 

Physical  Examination.  Patient  was  very  pale  and  drowsy.  Slight 
dyspnoea,  28  to  minute.  The  eyes  were  noted  as  very  prominent  and 
staring,  lids  somewhat  oedematous  and  inflamed.  Right  pupil  was 
larger  than  the  left,  both  reacted  to  light  and  accommodation.  The 
heart  was  slightly  enlarged;  sounds  clear.    During  the  examination 
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the  patient  became  violently  delirious  and  had  to  be  placed  in  a 
restraining  jacket. 

Dr.  Randolph,  upon  ophthalmoscopic  examination,  noted  a  high 
grade  of  arteriosclerosis  of  the  retinal  vessels  with  several  hemor- 
rhages in  both  fundi;  also  marked  exophthalmos,  the  left  eye  being 
more  prominent  than  the  right,  and  a  high  grade  of  peripheral 
arteriosclerosis. 

There  were  5,200,000  red  blood  cells,  11,200  white  blood  cells, 
80  per  cent,  hemoglobin.  The  blood  pressure  upon  admission  was 
240;  fell  to  140  under  continuous  use  of  sodium  nitrite. 

The  urine  upon  admission  was  pale  yellow,  clear,  increased  in 
quantity;  specific  gravity,  1012;  marked  trace  of  albumin  with 
moderate  number  of  finely  granular  and  hyaline  casts. 

As  the  blood  pressure  fell  the  urinary  output  became  greatly 
decreased,  being  as  low  as  150  c.c.  in  twenty-four  hours.  The 
specific  gravity  averaged  1020,  going  as  high  as  1032.  The  hyaline 
and  granular  casts  persisted. 

The  patient  left  the  hospital  greatly  improved,  and  a  diagnosis  of 
chronic  nephritis  with  uremia  was  registered. 

Case  V. — Oscar  T.  H.,  married,  aged  forty-six  years,  white.  A 
musician.     Admitted  March  2,  1909.    Died  March  5,  1909. 

Complaint.     Shortness  of  breath. 

Fainily  History.     Unimportant. 

Past  History.  The  only  item  of  importance  is  that  the  patient  says 
he  has  to  get  up  every  hour  during  the  night  to  urinate.  Voids  a 
large  quantity  during  the  night,  two  quarts  he  thinks.  He  does  not 
urinate  very  much  during  the  day.  Of  late  he  has  had  to  get  up  only 
three  or  four  times  during  the  night.  Patient  has  drunk  beer  and 
whiskey  to  excess,  and  has  been  a  heavy  smoker. 

Present  Illness.  Began  two  years  ago,  when  patient  became  short 
of  breath  while  blowing  a  cornet  as  he  was  marching  up  hill.  This 
shortness  of  breath  has  grown  markedly  worse,  and  he  had  to  give 
up  blowing  musical  instruments.  About  a  month  ago  he  began  to 
be  giddy  and  dizzy  upon  attempting  to  work,  and  this  symptom  has 
persisted.    His  feet  have  been  swollen  for  the  past  two  weeks. 

Physical  Examination.  Revealed  a  pallid,  dyspnoeic  man  with 
typical   Cheyne-Stokes   respiration.      Dr.   Thayer   noted   that   the 
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radials  were  thickened,  feeling  like  small  cords.  The  temporals  were 
markedly  arteriosclerotic.  The  eyes  were  distinctly  exophthalmic, 
and  in  both  fundi  there  were  exudate  and  hemorrhages  together  with 
neuroretinal  oedema,  presenting  a  picture  of  albuminuric  retinitis. 
The  heart  was  enlarged  15.5  cm.  to  the  left  and  5  cm.  to  the  right 
There  was  a  gallop  rhythm  to  the  heart,  but  no  distinct  murmurs  were 
audible.  The  blood  pressure  ranged  from  230  to  200  mm.  Hg. 
There  were  numerous  fine  rales  at  the  bases  of  both  lungs.  The 
liver  was  easily  palpable,  and  there  was  shifting  dulness  in  both 
flanks.  Dr.  Thayer  summed  up  the  case  as  follows:  Marked 
Cheyne-Stokes  respiration;  oedema  of  lungs;  enlarged  heart  from 
high  blood  pressure;  large  liver;  oedema  of  back  and  legs;  albumin- 
iiric  retinitis,  and  the  case  was  diagnosticated  as  chronic  interstitial 
nephritis. 

There  were  5,800,000  red  blood  cells,  8600  white  blood  cells, 
87  per  cent,  hemoglobin.  The  urine  was  not  increased  in  amount. 
It  was  pale  yellow  and  clear;  specific  gravity,  1010;  heavy  cloud  of 
albumin;  numerous  coarsely  granular  and  hyaline  casts. 

Patient  sank  into  coma  and  died  three  days  after  admission. 

Autopsy,  No.  3179.  March  5,  1909.  Anatomical  diagnosis: 
Extreme  arteriosclerosis  with  almost  complete  obliteration  of  many 
of  the  principal  arteries,  including  the  renals,  mesenteric,  hepatic, 
coronaries,  coeliac,  etc.;  extreme  hypertrophy  of  the  heart;  fibrous 
myocarditis ;  atrophied  kidneys ;  degenerative  changes  of  the  kidneys ; 
chronic  passive  congestion  of  the  lungs. 

Case  VI. — J.  J.  McF.,  male,  single,  aged  thirty-two  years,  white. 
A  bridge  worker,  using  lead  paints  a  great  deal.  Admitted  February 
24,  1909.     Died  :March  3,  1909. 

Complaint.     Pain  in  the  left  side  and  shortness  of  breath. 

Family  History.     Negative. 

Past  History.  Unimportant,  except  that  the  patient  has  been  a 
worker  in  lead  paints  all  his  life,  has  drunk  freely  of  beer  and  whiskey, 
and  has  smoked  moderately. 

Present  Illness.  Patient  says  he  was  well  until  four  days  before 
admission.  Went  to  bed  at  10  p.m.,  and  as  soon  as  he  got  into  bed 
became  suddenly  short  of  breath.  He  was  unable  to  breathe  lying 
down.    This  attack  lasted  for  half  an  hour.    Pain  then  developed  in 
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the  left  chest,  with  a  cough.  Pain  in  the  left  side  and  cough  have 
continued  for  the  last  four  days  and  the  patient's  bowels  have  not 
moved  during  this  time. 

Physical  Examination.  There  was  marked  staring  exophthalmos 
of  both  eyes  (Fig.  3).  Von  Graefe's  and  Moebius'  signs  were  well 
marked.  The  pupils  were  equal  and  reacted  normally.  The  heart 
presented  evidence  of  a  pericardial  effusion;  a  systolic  murmur  at 
the  apex  was  heard  in  addition  to  a  pericardial  friction  rub.  There 
was  a  pleural  friction  rub  with  slight  dulness  at  each  base  behind. 
There  was  a  tophus  in  the  right  ear,  which  contained  sodium 
biurate  crystals,  and  the  patient  gave  a  history  of  arthritis  of  the  big 
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Fia.  3.— Case  VI. 


<oes,  SO  that  he  certainly  had  gout.  Dr.  Randolph  examined  the 
fundi  oculi  and  noted  the  presence  of  albuminuric  retinitis  in  both. 

On  March  1  the  pericardium  was  tapped  and  about  30  c.c.  of 
hemorrhagic  fluid  removed. 

Blood  Examination.  2,900,000  red  blood  cells,  18,000  white  blood 
cells,  and  48  per  cent,  hemoglobin.  The  blood  pressure  was  170 
mm.  Hg.,  and  fell  to  150  at  time  of  death. 

The  urine  was  constantly  increased  in  amount,  pale  yellow; 
specific  gravity,  1010  upon  four  examinations;  albumin  1.5  to  2 
grams  per  liter  by  Esbach,  and  there  were  hyaline,  granular,  and 
waxy  casts. 
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Autopsy,  Xo.  3176.  ]\Iarch  3,  1909.  Anatomical  diagnosis: 
Chronic  diffuse  nephritis,  small  granular  kidney;  lead  poisoning; 
cardiac  dilatation  and  hypertrophy;  arteriosclerosis;  organizing 
hemorrhagic  pericarditis  -uith  effusion;  serofibrinous  pleuritis, 
bilateral  with  effusion;  hemorrhagic  bronchopneumonia;  oedema 
and  atelectasis  of  the  lungs;  gouty  arthritis;  tophi;  encapsulated 
typical  tuberculous  foci. 

Case  VII. — William  B.,  aged  forty-six  years,  white.  A  metal 
polisher.  Admitted  March  4,  1909.  Discharged  April  5,  1909, 
improved. 


Fig.  4. — Case  VII. 

Complaint.     Shortness  of  breath  and  pain  in  back  and  left  side. 

Family  History.     Negative. 

Past  History.     Without  bearing  upon  the  present  illness. 

Present  Illness.  Began  four  weeks  before  his  admission  with  short- 
ness of  breath  and  palpitation.  He  has  been  troubled  pretty  con- 
stantly of  late  with  attacks  of  dizziness.  He  is  dyspnoeic  upon  slight 
exertion.  He  is  up  six  or  eight  times  during  each  night  to  void. 
Urine  is  pale,  clear,  and  greatly  increased  in  quantity.  He  is  troubled 
with  cramps  in  the  calves  of  his  legs  at  night.  He  occasionally  has 
numbness  of  the  right  arm  and  side,  which  he  has  noticed  during  the 
last  year.    The  legs  are  sometimes  swollen  in  the  morning. 

Physical  Examination.  Revealed  a  well-nourished  man,  slightly 
dyspnoeic.    The  eyes  were  markedly  exophthalmic  (Fig.  4).    The  con- 
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junctivse  were  slightly  oedematous.  The  pupils  were  small,  tending 
to  myosis,  reacting  to  light.  There  was  a  positive  Moebius'  sign. 
No  von  Graefe's  or  Joffroy's  signs.  The  lid  slits  were  widened. 
Dr.  Bordley,  upon  ophthalmoscopic  examination,  noted  that  there 
was  marked  retinal  arteriosclerosis  and  typical  albuminuric  retinitis, 
as  evidenced  by  neuroretinal  oedema,  white  plaques,  and  numerous 
hemorrhages  in  both  fundi.  The  heart  was  enlarged,  extending 
14.5  cm.  to  left  in  fifth  interspace  and  4  cm.  to  right.  The  heart 
was  irregular  in  protodiastolic  gallop  rhythm,  and  a  fine  systolic 
murmur  at  apex.     There  was  marked  general  arteriosclerosis. 

Dr.  Barker  summarized  the  case  as  follows:  "History  of  alcohol- 
ism, acne  rosacea,  dizziness,  palpitation,  dyspnoea,  polyuria  and 
poUakiuria,  albuminuria,  cylindruria,  exophthalmos,  gallop  rhythm,, 
marked  arteriosclerosis.  The  patient  probably  has  a  contracted 
arteriosclerotic  kidney  with  enlarged  heart  due  to  the  renal  and 
vascular  changes.  Quite  possibly  he  has  a  beginning  cerebral 
arteriosclerosis.  The  heart  is  beginning  to  show  mitral  insufficiency — 
probably  relative." 

Blood.  Red  blood  cells,  4,400,000;  white  blood  cells;  8600; 
hemoglobin,  70  to  80  per  cent. 

The  urine  was  increased  in  amount,  pale  yellow;  specific  gravity 
averaged  1012;  albumin  0.5  to  2  grams  per  liter;  moderate  number 
of  hyaline  and  finely  granular  casts. 

There  was  chronic  arterial  hypertension,  the  pressure  seldom  fall- 
ing below  200  and  rising  as  high  as  230  on  several  occasions.  The 
patient's  family  (wife  and  daughter)  state  that  the  eyes  have  grown 
prominent  during  the  past  eight  months.  The  diagnosis  of  arterio- 
sclerosis, chronic  nephritis,  and  myocardial  disease  was  registered. 

Case  VIII. — Jeremiah  F.,  married,  aged  sixty-four  years,  black. 
A  cook.  Admitted  April  1,  1909.  Discharged  April  28,  1909,. 
improved. 

Family  History.     Negative. 

Past  History.  Without  bearing  upon  present  illness.  For  about 
a  year  patient  has  had  frequency  of  micturition,  up  three  or  four 
times  at  night  to  void.     The  same  number  of  times  during  the  day. 

Present  Illness.  Began  March  25,  1909,  with  an  attack  of  short- 
ness of  breath.    He  had  pain  in  his  lungs  of  an  acute  cramp-like  char- 
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acter,  and  had  a  severe  cough  and  orthopnoea.  His  legs  began  to 
swell  a  week  before  admission. 

Physical  Examination.  The  patient  was  poorly  nourished.  The 
skin  was  dry  and  harsh.  The  eyes  showed  well-marked  exophthalmos 
and  positive  Stellwag's,  von  Graefe's,  and  Moebius'  signs.  The 
right  pupil  was  larger  than  the  left.  The  pupils  reacted  very  slug- 
gishly to  light  and  accommodation.  The  heart  was  slightly  enlarged, 
extending  12  cm.  to  left  in  fifth  intercostal  space,  and  4.5  cm.  to 
right.  The  action  was  irregular  with  extra  systoles.  No  murmur. 
There  was  marked  general  arteriosclerosis. 

Red  blood  cells,  3,530,000;  white  blood  cells,  4900;  hemoglobin, 
60  per  cent.     The  blood  pressure  was  normal. 

The  urine  was  pale  yellow  in  color,  from  1012  to  1020  in  specific 
gravity,  with  a  trace  of  albumin  and  a  few  hyaline  casts.  The  total 
daily  amount  of  urine  was  rather  small. 

Case  IX. — George  H.  E.,  widower,  aged  fifty-three  years.  A 
painter.     Admitted  March  8,  1909.    Died  forty-eight  hours  later. 

Complained  of  pain  in  stomach. 

The  family  and  past  history  contain  nothing  of  importance. 

The  present  illness  began  about  January  1,  1909.  Patient  began 
to  lose  his  appetite  and  had  dull  burning  pain  in  the  abdomen.  This 
pain  bore  no  reference  to  food  taken.  No  vomiting.  For  the  past 
five  months  the  patient  has  had  to  get  up  several  times  each  night  to 
urinate. 

Physical  Examination.  Patient  presented  a  haggard,  pallid, 
emaciated  appearance,  with  a  marked  dyspnoea.  The  eyes  were 
strikingly  prominent,  giving  a  staring  expression  to  the  face.  Stell- 
wag's and  von  Graefe's  signs  were  present.  The  left  pupil  was 
slightly  larger  than  the  right;  both  reacted  to  light  and  accommoda- 
tion. Both  parotid  glands  were  swollen  and  tender.  The  mucous 
membranes  were  pale,  and  the  skin  was  harsh  and  dry.  The  heart 
was  enlarged,  extending  12.5  cm.  to  left.  No  murmurs.  There  was 
diffuse  arteriosclerosis  in  peripheral  vessels.  The  epigastrium 
was  filled  with  a  tumor  mass,  which  extended  8  cm.  below  costal 
margin  in  right  mammary  line,  3  cm.  above  umbilicus  in  mid 
line. 

The  red  blood  cells  were  3,260,000;  white  blood  cells,  7600; 
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hemoglobin,  60  per  cent.  The  blood  pressure  was  110  upon  single 
examination. 

Two  urinary  examinations  were  made.  The  urine  was  greatly 
reduced  in  amount,  catheterization  being  necessary  to  obtain  a 
specimen.  The  urine  was  yellow,  specific  gravity  was  1020,  distinct 
trace  of  albumin;  and  contained  hyaline  and  finely  and  coarsely 
granular  casts. 

The  patient  died  rather  suddenly  on  the  second  day  in  the  hospital. 
No  autopsy  obtained.  The  tumor  mass  in  the  epigastrium  was 
thought  to  have  been  carcinoma. 

Case  X. — Herman  G.  M.,  aged  fifty-two  years,  white.  A  brick- 
layer. Admitted  April  5,  1909.  Discharged,  improved,  April  19, 
1909. 

Complaint.     Shortness  of  breath. 

Family  History.     Negative. 

Past  History.  Patient  had  malaria  thirty  years  ago  and  pleurisy 
twenty-two  years  ago.  Eight  years  ago,  in  April,  1901,  patient  had  a 
paralytic  stroke  of  the  right  side,  involving  face,  arm,  and  leg.  He 
recovered  almost  completely  from  this  attack.  The  patient  drinks 
gin  and  whiskey  to  excess  and  chews  a  plug  of  tobacco  a  day.  His 
occupation  exposes  him  to  inclement  weather  and  subjects  him  to 
hard  work. 

Present  Illness.  Began  two  weeks  ago,  March  23,  1909,  with 
drowsiness,  weakness,  and  shortness  of  breath.  A  week  later  patient 
had  pain  in  epigastrium  just  above  umbilicus.  Appetite  became  poor 
and  bowels  constipated.  For  the  past  three  days  he  has  vomited  two 
or  three  times  a  day.  Patient  has  had  to  get  up  eight  or  nine  times 
at  night  to  void,  and  about  nine  or  ten  times  during  the  day.  His 
ankles  and  legs  are  sometimes  swollen. 

Physical  Examination.  Revealed  a  short  plethoric  individual, 
dyspnoeic,  breathing  36  to  minute.  The  eyes  were  markedly  promi- 
nent, producing  a  distinct  stare.  There  was  a  fairly  well-marked 
von  Graefe's  sign.  The  right  pupil  was  slightly  larger  than  the  left, 
both  reacted  normally.  The  heart  was  enlarged  16  cm.  to  left  in 
fifth  intercostal  space,  and  4.5  cm.  to  right.  No  murmurs.  There 
was  a  well-marked  protodiastolic  gallop  rhythm.  There  was  very 
slight  oedema  of  the  feet. 
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No  ophthalmoscopic  examination  was  made. 

Red  blood  cells,  5,168,000;  white  blood  cells,  14,200;  hemoglobin, 
95  per  cent.  The  blood  pressure  ranged  from  200  to  130,  remaining 
most  of  the  time  between  180  and  200  mm.  Hg. 

The  urine  was  reduced  in  amount  to  500  c.c.  or  less  in  twenty-four 
hours,  which  was  probably  due  to  the  free  purgation  and  sweating. 
The  urine  was  reddish  yellow  in  color,  averaged  1022  in  specific 
gravity;  albumin,  0.25  gram  per  liter  by  Esbach  on  five  examina- 
tions. There  was  a  moderate  number  of  finely  granular  and  hyaline 
casts. 

Case  XI. — Henry  R.,  aged  sixty-one  years,  black.  Admitted 
April  28,  1909. 

Complaint.     Pain  in  back. 

Family  History.     Unimportant. 

Past  History.  Patient  had  diphtheria  at  fourteen,  malaria  six  years 
ago,  and  had  cough  with  shortness  of  breath  for  past  two  years. 
Chronically  constipated.  The  patient  is  up  three  times  each  night 
to  urinate.  Has  some  diflBculty  in  starting  stream.  Patient  has  been 
a  heavy  drinker  for  past  ten  years,  taking  eight  glasses  of  beer  and 
two  or  three  glasses  of  gin  or  whiskey  a  day.  Usually  drinks  a  glass 
of  beer  every  morning  before  breakfast.  Has  worked  hard  all  his 
life,  and  is  exposed  to  the  weather  a  great  deal.  Thinks  he  has  lost 
18  pounds  in  the  last  year. 

Present  Illness.  In  February,  1909,  the  patient  was  taken  with 
sudden  sharp  pain  in  the  small  of  his  back  and  became  very  short  of 
breath.  The  pain  in  his  back  was  so  severe  that  he  came  to  the 
Dispensary  and  was  put  in  a  cast  two  weeks  ago,  but  without  relief. 
This  pain  has  been  present  for  last  two  months,  and  is  worse  on 
coughing  and  when  he  stoops  over.  Has  been  constantly  dyspnoeic 
and  orthopnoeic.  About  a  week  ago  his  stomach  and  legs  began  to 
swell. 

Physical  Examination.  Patient  is  irrational,  though  not  violently 
delirious.  Breathing,  32  to  minute;  breath,  urinous.  The  eyes  are 
moderately  exophthalmic;  lid  slits  wide;  pupils  very  small  and  react 
sluggishly.  Von  Graefe's  sign  is  positive  and  convergence  is  very 
poor.  The  mucous  membranes  are  pale,  and  skin  is  harsh  and  dry. 
The  heart  is  enlarged,  extending  15.5  cm.  to  left  in  fifth  intercostal 
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space,  3.5  cm.  to  right  in  fourth  intercostal  space.  There  is  a  loud 
transmitted  systolic  murmur  at  apex  and  a  diastolic  murmur  in 
aortic  area.  The  liver  is  somewhat  enlarged.  Movable  dulness  in 
the  flanks  and  definite  oedema  of  the  ankles. 

Red  blood  cells,  2,880,000;  white  blood  cells,  6800;  hemoglobin, 
50  per  cent.    Blood  pressure  is  140  mm.  Hg. 

Urine  is  decreased  in  amount,  orange  yellow,  specific  gravity  1014, 
and  contains  hyaline  and  finely  and  coarsely  granular  casts. 

Case  XII. —  George  L.  P.,  married,  aged  thirty-three  years. 
Admitted  to  the  hospital  April  25,  1909,  and  died  the  same  day. 
Of  importance  in  the  family  history  is  the  fact  that  the  patient's 
father  and  his  sister  died  of  tuberculosis,  and  both  grandparents  died 
with  Bright's  disease. 

Past  History.  Had  scarlet  fever  at  eleven  without  apparent 
sequels.    History  otherwise  negative. 

Present  Illness.  Began  five  months  ago.  Patient  noticed  he  was 
passing  much  more  urine  than  normal,  up  four  or  five  times  each 
night  to  urinate.  Two  months  ago  patient's  eyes  began  to  fail  him, 
objects  were  blurred,  and  at  times  he  was  almost  completely  blind. 
Severe  headaches  have  been  present  for  the  last  two  months.  The 
patient  grew  gradually  weaker,  and  he  suffered  a  great  deal  with 
nausea  and  vomiting.  His  condition  grew  gradually  worse  until 
nine  days  before  admission,  when  he  took  to  his  bed  and  vomited 
constantly.    Since  this  time  his  urine  has  been  very  scanty. 

Physical  Examination.  Positive  findings  were  as  follows :  Patient 
was  thin  and  anemic  in  appearance.  The  eyes  were  very  prominent, 
giving  a  markedly  staring  appearance  to  the  face.  Stellwag's  and 
von  Graefe's  signs  were  well  marked.  Pupils  were  equal  and  reacted 
to  light  and  accommodation.  The  mucous  membranes  and  skin 
were  very  dry.  The  heart  was  enlarged,  extending  11.5  cm.  to  left 
in  fifth  intercostal  space  and  3.5  cm.  to  right  in  fourth  intercostal 
space.  There  was  a  short  systolic  murmur  at  apex.  The  aortic 
second  sound  was  louder  than  the  pulmonary  second.  There  was 
moderate  arteriosclerosis. 

Upon  ophthalmoscopic  examination  a  marked  albuminuric 
retinitis  was  revealed,  wath  neuroretinal  oedema  and  many  white 
patches  of  exudate.    Several  large  hemorrhages  in  both  fundi. 
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The  blood  picture  was  as  follows:  4,192,000  red  cells,  21,800 
white  cells,  60  per  cent,  hemoglobin.  The  blood  pressure  was  120 
mm.  Hg. 

The  urine  was  decreased  in  amount;  specific  gravity,  1012;  pale 
yellow  in  color;  albumin  in  large  quantity,  Esbach,  4  grams  per  liter, 
and  there  were  fairly  numerous  granular  casts. 

Case  XIII. — Daniel  H.,  aged  fifty-five  years,  married.  A  farmer. 
Admitted  April  29,  1909,  complaining  of  weakness.  Died  in  coma 
May  1,  1909. 

The  family  and  'past  history  are  without  bearing  upon  the  present 
illness.  The  patient  gave  a  history  of  rising  once  each  night  to 
urinate. 

The  present  illness  began  a  year  ago.  The  patient  noticed  that 
he  was  gradually  growing  weaker.  Exertion  caused  him  shortness 
of  breath,  which  symptom  has  grown  constantly  more  marked 
during  the  past  year.  About  one  month  ago  he  noticed  that  his 
sight  was  failing,  and  since  then  has  been  unable  to  read  ordinary 
print.  There  has  been  no  oedema  of  the  feet  and  ankles.  He  has 
been  getting  up  two  or  three  times  at  night  to  urinate,  but  thinks 
the  total  quantity  voided  has  not  been  greatly  increased.  Ten  days 
before  admission  the  patient  sank  into  a  coma  from  which  he  could 
be  easily  aroused.  Four  days  ago  the  patient  had  a  general  con- 
vulsion, since  when  he  has  been  unconscious,  and  was  brought  into 
the  hospital  in  a  comatose  condition. 

The  positive  physical  findings  were  as  follows:  Patient  comatose, 
and  at  times  there  are  rapid  twitchings  of  the  right  arm.  There  is  a 
coarse  tremor  of  the  hand.  Breath  is  urinous.  Mucous  membranes 
are  pale.  The  right  pupil  is  larger  than  the  left.  Both  react 
normally.  The  eyeballs  are  markedly  prominent  and  there  is  a  well- 
marked  von  Graefe's  sign.  The  right  eyeball  seems  more  prominent 
than  the  left.  Upon  ophthalmoscopic  examination  there  was  a  most 
marked  neuroretinal  oedema,  arteries  tortuous,  and  scattered  through- 
out both  fundi  numerous  hemorrhages  and  white  plaques,  these  being 
especially  numerous  around  the  macular  region.  An  albuminuric 
retinitis  was  diagnosticated. 

The  blood  showed  3,920,000  red  blood  cells,  10,680  white  blood 
cells,  73  per  cent,  hemoglobin.    The  blood  pressure  upon  admission 
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was  210  mm.  Hg.,  and  sank  gradually  to  130  at  time  of  death,  four 
days  after  admission. 

The  urine  was  noted  as  light  yellow,  clear;  specific  gravity,  1010; 
heavy  cloud  of  albumin,  with  a  few  granular  casts. 

The  patient  did  not  respond  to  treatment,  and  died  four  days  after 
admission. 

Case  XIV. — Annie  J.,  aged  fifty  years,  widow. 

Diagnosis.  Chronic  nephritis;  arteriosclerosis;  had  four  former 
admissions,  with  diagnosis  of  chronic  nephritis  in  each.  The  eyes 
were  staringly  prominent,  marked  Stellwag's  and  von  Graefe's 
signs. 

Heart  13.5  cm.  to  the  left  in  the  fifth  intercostal  space.  No 
murmurs. 

Urine,  1005  to  1020;  pale  yellow;  contains  albumin  and  a  few 
granular  casts.    Blood  pressure  from  240  to  180  mm.  Hg. 

Autopsy,  February,  1909.  Anatomical  Diagnosis:  Arteriosclero- 
sis; obesity;  chronic  diffuse  nephritis;  chronic  fibrous  myocarditis; 
cardiac  hypertrophy  and  dilatation;  chronic  passive  congestion  of 
viscera. 

Case  XV. — Henry  P.,  married,  aged  55  years. 

Diagnosis.  Arteriosclerosis ;  myocarditis ;  chronic  nephritis ;  mitral 
insufficiency.  Eyes  noted  as  exophthalmic.  No  mention  of  other 
ocular  signs. 

Heart  14  cm.  to  the  left  in  fifth  intercostal  space.  The  first  sound 
at  the  apex  is  followed  by  a  rough  transmitted  murmur.  The  patient 
is  very  dyspnoeic. 

Urine,  1010  to  1020;  albumin,  1  gram  per  liter  by  Esbach;  a  few 
hyaline  and  granular  casts;  pale  yellow  is  the  color.  Blood  pressure, 
160  to  190  mm.  Hg.  No  ophthalmoscopic  examination.  Discharged 
improved. 

Case  XVI. — Henry  P.,  aged  fifty-four  years. 

Diagnosis.  Chronic  nephritis;  cirrhosis  of  the  liver.  Death  and 
autopsy. 

The  patient  gave  history  very  typical  of  nephritis.  Up  three  or 
four  times  each  night  to  urinate;  anemic. 

The  eyes  were  noted  as  quite  prominent;  ocular  movements  were 
good. 
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Urine,  light  yellow;  specific  gravity,  1010  to  1012;  contains  albu- 
min and  many  granular  casts.     Blood  pressure,  160  mm.  Hg. 

Autopsy.  Anatomical  diagnosis:  General  arteriosclerosis;  chronic 
diffuse  nephritis;  pulmonary  oedema;  cirrhosis  of  liver. 


DISCUSSION. 


Dr.  S.  J.  Meltzer:  I  would  like  to  ask  Dr.  Barker  if  he  has  any  notes  on  the 
condition  of  the  pupils  in  these  cases. 

Dr.  Willia^i  Osler:  These  are  all  cases  with  high  blood  pressure,  and  the 
question  is  whether  that  may  not  have  some  association,  because  we  know  in  the 
inequality  of  the  pupils  in  aneurysm,  it  is  largely  a  matter,  not  as  we  had  supposed 
of  the  sympathetic  irritation,  but  of  the  blood  pressure,  as  shown  so  well  by 
the  observations  of  Walker. 

Dr.  W.  S.  Thayer:  I  can  only  heartily  confirm  all  that  Dr.  Barker  has  said. 
I  have  been  very  much  interested  in  what  he  has  said  as  to  the  cause  of  the 
exophthalmos.  I  have  often  been  helped  as  I  entered  the  sick  room  by  noticing 
the  slight  staring  expression  in  the  eyes  of  the  patient,  which  would  at  once  sug- 
gest chronic  nephritis.  I  have  never  taken  any  careful  observations,  but  in  a 
large  proportion  of  the  cases  it  was  a  matter  of  very  high  blood  pressure,  for  in 
those  cases  they  have  been  almost  all  cases^of  chronic  atrophic  nephritis.  I  had 
always  supposed  it  was  a  matter  of  high  pressure.  I  do  feel  it  is  a  sign  of  real 
practical  importance.  It  does  help  one  many  times.  It  has  helped  me  manv 
times  to  form  an  impression  of  a  case,  and  suspect  a  chronic  nephritis  that  was 
readily  made  out  afterAvard  by  the  pulse  and  the  urine  conditions. 

Dr.  James  Tyson:  I  should  like  to  say  a  few  words  first  in  commendation  of 
these  observations  of  Dr.  Barker,  and  second  to  admit  that  in  a  considerable 
experience  with  nephritis  it  has  never  occurred  to  me  to  observe  this  symptom. 
But  as  I  look  back  over  my  experience  I  can  recall  cases  in  which  it  was  present, 
although  I  confess  that  it  never  occurred  to  me  that  it  was  a  symptom  of  the 
disease.  I  understand  from  Dr.  Barker  that  the  proportion  of  cases  in  which  it 
occurs  is  as  large  as  50  per  cent,  of  the  entire  number  observed.  It  is  marvellous, 
indeed,  how  indifferent  we  are  sometimes,  as  when  we  fail  to  note  such  a  well- 
ssttled  fact  as  this  seems  to  be.  At  the  same  time,  I  cannot  but  think  that  occa- 
sionally this  exophthalmos  may  be  a  coincidence.  It  is  especially  true  of  the 
colored  race  that  their  eyes  are  often  quite  prominent  independently  of  any 
associated  disease. 
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Dr.  W.  H.  Thomson:  For  a  number  of  years  I  have  directed  the  attention  of 
students  to  the  staring  expression  of  the  eyes  as  a  very  unfavorable  sign  in  chronic 
nephritis.  I  ascribed  it  to  the  immobihty  of  the  pupil  caused  by  uremia  undoubt- 
edly, for  the  pupil  then  does  not  react  to  light.  I  do  not  know  that  it  is  accom- 
panied by  a  widening  of  the  eyelids  or  by  exophthalmos,  and  if  these  symptoms 
were  obsen-able  in  any  case  I  would  regard  them  as  merely  coincidences. 

Dr.  Barker:  We  have  no  actual  measurements  of  the  pupils  in  these  cases, 
and  all  I  could  say  would  be  from  memory.  I  do  not  recall  that  there  was  any 
constancy  of  the  pupils  as  regards  myosis  or  mydriosis,  but  in  5  out  of  the  16 
cases  there  was  inequality — one  pupil  being  larger  than  the  other — probably 
corresponding  to  the  inequality  in  the  exophthalmos,  as  very  often  one  eye  is 
more  prominent  than  the  other. 
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With  the  constantly  increasing  investigation  into  the  problems 
of  prophylaxis  and  the  treatment  of  infectious  disease,  immunity 
and  all  its  varying  factors  must  constantly  arrest  attention.  This 
is  especially  true  of  the  phenomenon  of  phagocytosis  upon  which 
MetchnikoflF  has  laid  so  much  emphasis  and  the  importance  of 
which  has  been  strengthened,  not  only  by  his  brilliant  experiments, 
but  also  by  A.  E.  Wright  in  demonstrating  the  joint  action  of 
opsonins  and  the  phagocyte  in  the  destruction  of  microorganisms. 
In  any  infection  it  appears  that  the  protection  of  the  invaded  part 
is  carried  on  by  a  reciprocal  action  between  tissue  fluids  containing 
various  antibacterial  substances,  on  the  one  hand,  and  tissue  cells', 
on  the  other.  The  predominance  of  the  one  or  the  other  factor 
in  body  protection  is  dependent  upon  many  things.  Among  these 
the  type  of  invading  organism  and  its  virulence  are  of  the  greatest 
importance  in  determining  not  only  the  character  of  the  lesion 
produced,  but  also  its  termination.  These  factors  are  also  impor- 
tant to  some  extent  at  least  in  deciding  how  large  a  part  the  resistance 
of  the  organism  will  come  from  the  body  fluids  through  leukocytic 
action,  or  from  the  leukocytes  through  their  rapid  accumulation 
about  the  point  of  invasion.  In  many  infections  one  or  the  other 
means  is  brought  into  play  to  resist  bacterial  action  to  a  greater 
or  less  extent.  In  all  probability  the  phagocyte  and  the  bacterial 
antibodies  are  conjointly  called  upon  in  most  infections,   but   in 
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some,  at  least,  the  leukocvte  apparently  plays  a  minor  part.  In  spite 
of  the  great  amount  of  work  done  in  the  study  of  the  processes 
involved  in  meeting  infection  and  the  establishment  of  immunity, 
actual  advances  in  serum  therapy  have  been  disappointing.  The 
successful  production  of  antitoxin  for  diphtheria  and  tetanus,  in 
which  strong  diffusible  toxins  play  the  major  part  in  the  disease, 
is  in  great  contrast  to  the  numerous  failures  where  the  same  methods 
have  been  adopted  in  the  treatment  of  other  diseases.  In  those 
infections  where  the  microorganism  produces  symptoms  due  to 
endotoxins  the  results  have  been  far  from  ideal.  That  sera  so 
produced  are  capable  of  protecting  an  animal  from  many  times 
the  fatal  dose  of  an  infecting  organism  is  well  established,  but 
something  is  apparently  lacking  in  these  sera,  either  a  neutralizing 
body  or — as  Hiss  suggests — a  complementary  body  necessary  for 
the  activation  of  bacteriolytic  immune  bodies.  We  have  reason 
to  believe  that  this  so-called  complement  is  not,  as  is  the  immune 
body,  increased  either  during  disease  or  as  the  result  of  bacterial 
inoculation.  Therefore,  if  even  the  immune  body  is  in  excess, 
it  is  powerless  against  invading  the  organism  where  the  activating 
body  is  absent.  ]\Ietchnikoff  claims  that  the  leukocytes  contain 
cytases  or  complement,  not  normally  free  in  the  serum,  which  are 
set  free  upon  the  destruction  of  the  leukocytes,  and  it  would  seem 
that  this  power  of  neutralizing  or  poison-destroying,  which  the  animal 
possesses,  may  lie  in  these  cells  so  closely  identified  with  the  resistance 
of  bacterial  invasion.  Opie  in  his  work  on  the  enzymes  of  white 
corpuscles  has  demonstrated  the  presence  of  two  varieties,  namely, 
leukoprotease  and  lymphoprotease.  The  enzymotic  action  which 
these  cells  evidently  possess  has  been  shown  to  be  active  upon  blood 
serum  even  after  the  destruction  of  the  cell,  and  the  digestive  action 
of  old  pus  is  well  known.  Extensive  experiments  carried  on  with 
the  cells  of  inflammatory  exudates  has  shown  conclusively  their 
digestive  power  over  proteid.  From  these  and  other  experiments 
it  would  seem  that  the  function  of  the  leukocyte  is  by  no  means 
limited  to  its  mechanical  and  digestive  action  upon  bacteria,  but 
that  the  intercellular  juices  have  an  important  action.  Further- 
more, it  is  probable  that  with  the  destruction  of  the  leukocytes 
there  occurs  a  liberation  of  enzymes,  and  possibly  of  activating 
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bodies.  For  these  reasons  in  many  infections  the  leukocvte  may 
be  of  considerable  importance  in  body  protection,  and  its  utihzation 
as  a  measure  in  treatment  is  a  legitimate  one. 

In  pneumococciis  infections,  unless  of  great  virulence  and  of 
overwhelming  amount,  the  most  evident  factor  in  the  arrest  of 
bacterial  growth  is  the  leukocyte.  From  a  normal  inhabitant  of 
the  buccal  cavity  the  pneumococcus  invades  the  nasal  sinuses, 
the  meninges,  is  frequently  the  cause  of  peritonitis,  and  in  the  great 
majority  of  cases  is  the  cause  of  pneumonia.  Studies  in  recent 
years  have  shown,  however,  that  in  pneumonia  the  infection  is  by 
no  means  limited  to  the  lungs,  but  not  infrequently  the  general 
circulation  is  invaded  and  a  bacteremia  results.  This  has  even 
led  some  observers  to  consider  that  pneumonia  is  only  a  local 
manifestation  of  a  general  disease,  and,  except  for  normal  resistance 
to  the  pneumococcus  and  the  resulting  pulmonary  localization, 
every  case  would  be  septicemic.  Nevertheless,  whatever  type  of 
lesion  the  pneumococcus  produces,  one  thing  is  almost  always 
observed — the  intense  stimulation  of  leukocytic  action,  both  imme- 
diately and  continued  with  the  progress  of  the  lesion.  In  the  infec- 
tion of  the  meninges,  lung,  or  pleura,  pathological  examination  shows 
the  lymph  spaces  to  be  filled  with  leukocytes  often  in  the  active 
process  of  phagocytosis.  This  phenomenon  is  also  seen  at  times 
in  the  sputum.  Clinically  it  is  a  well-known  fact  that  the  presence 
of  a  large  white  count  in  pneumonia  is  of  good  prognostic  sig- 
nificance. From  these  and  other  facts  it  would  seem  that  the 
leukocyte  plays  an  especially  important  part  in  the  resistance  to 
pneumococcus  infections. 

Following  his  work  on  the  enzymes  of  phagocytic  cells,  Opie 
made  use  of  living  leukocytes  in  the  treatment  of  disease  by  injecting 
them  into  the  pleural  cavity  of  dogs  previously  infected  with  tubercle 
bacilli.  The  result  of  this  work  showed  that  following  the  injection 
of  leukocytes  the  tubercular  lesions  were  of  lessened  extent  and 
severity  as  compared  with  those  in  the  controls,  and  the  animals 
did  better,  more  often  recovering.  The  experiments  of  Hiss  have 
been  along  somewhat  different  lines.  The  immediate  object  of 
his  work  has  been  the  practical  demonstration  of  the  curative 
effects  of  extracts  of  leukocytes  in  the  human  subject.     Believing 
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the  phagocytic  power  of  white  cells  from  persons  suflFering  from 
infection  to  be  less  than  that  of  those  of  the  normal  individual, 
and  that  neutralization  of  poison  given  rise  to  by  the  disintegration 
of  bacteria  is  in  considerable  part  performed  by  the  specialized 
cell,  the  leukocyte,  he  was  led  to  extract  these  substances  and  utilize 
them  in  a  readily  diffusible  form.  By  this  means  it  was  thought 
possible  to  furnish  to  the  infected  organism  such  assistance  as 
would  aid  its  phagocytic  cells  in  the  protection  of  the  various 
tissues  of  the  body  from  the  poison  elaborated  from  the  invading 
bacteria. 

With  these  ends  in  view  animal  experimentation  with  the  use  of 
various  microorganisms  was  undertaken.  A  series  of  rabbits  was  in- 
oculated intraperitoneally  with  the  staphylococcus  aureus,  the  typhoid 
bacillus,  or  the  pneumococcus,  and  at  varying  intervals  of  time 
treated  with  leukocytic  extract.  The  results  obtained  were  largely 
uniform  in  that  the  severity  of  the  disease  was  modified,  the  lesions 
were  more  localized,  and  frequently  the  treated  animal  survived, 
whereas  the  controls  in  most  instances  succumbed.  The  action 
of  leukocytes  in  vitro  was  equally  striking,  and,  encouraged  by 
these  results,  the  curative  effect  of  the  extract  in  human  subjects 
was  undertaken.  A  considerable  series  of  cases  of  meningococcus 
meningitis  and  of  pneumonia  were  taken  under  treatment.  Follow- 
ing the  injection  of  the  leukocytic  extract  the  condition  of  the 
patient,  almost  without  exception — according  to  Hiss — showed 
immediate  improvement  in  his  symptoms,  especially  those  due  to 
toxemia.  The  significance  of  this  observation  becomes  more 
evident  when  taken  in  connection  with  the  results  obtained  in 
animal  experimentation  in  which  the  major  part  of  the  action  of 
the  extract  seemed  to  be  one  of  poison  neutralization.  Although 
the  series  of  cases  reported  is  small,  and  it  was  difficult  on  that 
account  to  draw  general  conclusions,  the  clinical  results  were  such 
as  to  warrant  further  experimentation.  Through  the  kindness 
of  Professor  Hiss  the  writers  were  enabled  to  take  up  the  work 
with  first-hand  knowledge  of  the  necessary  technique.  Our  efforts 
have  been  largely  limited  to  treating  pneumonia,  although  a  few 
cases  of  endocarditis,  septicemia,  and  typhoid  fever  have  been 
under  observation. 
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Experimental  Techxique.  In  the  production  of  an  exudation 
of  leukocytes  in  rabbits  it  was  soon  found  that  very  young  and 
old  rabbits  were  considerably  less  suitable  than  about  half-grown 
or  six-months-old  rabbits.  Pleural,  subcutaneous,  and  intraperi- 
toneal injections  of  different  mechanical  irritants,  as  charcoal, 
concentrated  salt  solution,  etc.,  were  tried  in  turn,  but  either  there 
was  a  failure  in  the  production  of  a  rapid  exudation,  or  the  presence 
of  the  material  itself  was  objectionable  to  its  further  use  in  treat- 
ment. Aleuronat  gave  the  most  satisfactory  results  in  the  pro- 
duction of  a  rapid  exudate,  which  was  in  the  majority  of  cases 
fairly  rich  in  leukocytes.  The  solution  of  aleuronat  used  consisted 
of  a  5  per  cent,  suspension  in  cold  starch,  and  this  was  added  to 
double  strength  neutral  beef  bouillon  while  boiling.  This  was 
then  put  up  in  tubes  containing  20  c.c.  of  the  aleuronat  solution 
and  sterilized.  Both  pleural  cavities  of  rabbits  were  injected  with 
10  c.c.  each  of  the  solution.  At  the  end  of  twenty-four  hours 
the  animals  were  killed  and  the  thorax  opened  in  order  to  remove 
the  exudation.  There  was  considerable  variation  in  the  amount 
and  character  of  the  exudate  so  produced;  some  rabbits  gave  a 
serous  effusion  often  as  high  as  from  30  to  40  c.c.  in  each  pleural 
cavity,  with  but  relatively  few  leukocytes,  still  others  gave  a  thick 
cellular  exudate,  and  in  a  few  only  a  fibrinous  pleurisy  occurred. 
The  exact  reason  for  these  differences  we  have  not  as  yet  been 
able  to  determine,  although  individual  characteristics  and  the 
effect  of  the  aleuronat  upon  the  lymphatic  circulation  of  the  pleura 
and  diaphragm  are  probably  all  factors  of  importance.  The  exudate 
was  withdrawn  by  means  of  a  simple  glass  pipette  with  a  rubber 
suction  bulb,  and  was  immediately  put  into  sterile  centrifuge  tubes 
and  thrown  down  at  a  high  rate  of  speed.  The  precipitate  often 
varied  in  depth  from  one-half  inch  to  two  or  three  times  this  amount. 
The  supernatant  fluid  was  poured  off  and  a  small  amount  of  sterile 
distilled  water  added.  The  corpuscles  were  broken  up  by  mechani- 
cally beating  them  with  a  thick  platinum  loop.  In  all  cases  a 
smear  was  made  of  this  emulsion,  and  examined  to  find  out  whether 
contamination  had  occurred.  In  only  one  case  out  of  one  hundretl 
and  fifty  rabbits  did  this  take  place,  and  that  was  in  a  rabbit  which 
was  found  to  have  had  the  snuffles  before  his  first  injection. 
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The  extract  on  withdrawal  was  counted  by  means  of  the  Thoma- 
Zeiss  apparatus,  so  as  to  give  a  means  of  standardizing  the  emulsion. 
In  the  counts  of  the  exudate  as  first  withdrawn  from  the  rabbit 
variations  occurred  of  from  ten  million  to  three  hundred  million 
leukocytes  to  the  c.c.  The  average  of  the  count  was  fifty  million 
to  the  c.c.  We  made  an  approximate  standardization  of  twenty 
million  leukocytes  to  10  c.c.  in  our  finished  solution.  After  the 
corpuscles  were  broken  up  as  far  as  possible  with  the  platinum 
loop,  enough  distilled  water  was  added  to  bring  the  total  up  to 
the  proper  standard,  and  this  was  incubated  at  37.5°  C.  for  from 
two  to  six  hours.  A  few  times  the  emulsion  was  left  over  night 
in  the  incubator,  but,  as  far  as  could  be  made  out,  there  was  no 
more  difference  in  the  efficiency  of  the  extract  at  the  end  of  that 
time  than  at  the  end  of  two  hours'  incubation.  If  the  exudate 
was  examined  microscopically  after  the  incubation,  the  great 
majority  of  the  leukocytes  were  found  to  be  broken  up. 

Brinckerhoff  and  Tyzzer,  in  their  work  on  the  normal  blood 
of  rabbits,  have  found  that  the  average  leukocyte  count  varied 
from  about  6000  to  9000  per  c.mm.  We  have  found  about  the  same 
variation  in  our  rabbits  before  treatment.  After  treatment  a 
leukocytosis  occurred  varying  from  10,000  to  about  80,000  in 
some  cases.  The  total  volume  of  the  blood  in  these  rabbits  was 
also  apparently  diminished,  for  in  bleeding  normal  rabbits  and 
treated  rabbits  it  was  found  that  the  latter  had  considerably  less 
blood  by  volume  than  the  normal  rabbits.  On  clotting,  the  bufty 
coat  was  considerably  more  marked  in  the  blood  clot  from  the 
treated  animals.  Apparently  there  was  little  or  no  bacteriolytic 
power  in  the  blood  serum,  though  we  did  not  carry  out  a  complete 
set  of  experiments  along  these  lines,  yet  the  few  we  tried,  following 
Buxton's  method  of  counting  the  growth  at  various  short  periods, 
gave  no  definite  results  as  far  as  we  could  ascertain. 

Cytology.  The  cytology  in  our  differential  counts  showed 
a  marked  increase  in  the  polynuclear  granular  leukocytes  of  the 
amphophile  type.  BrinckerhoflP  and  Tyzzer,  in  their  work  on 
leukocytosis  in  rabbits,  give  the  following  figures  as  the  normal 
differential  count  from  a  large  number  of  different  rabbits : 
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Per  cent. 

L>'inphoc>'t  es 45  to  55 

Large  mononuclears 2  to    8 

Amphophiles 40  to  50 

Eosinophiles 5  to    1 

Mast  celk 4  to    8 

It  will  be  seen  from  this  that  the  normal  predominating  white 
cells  are  the  lymphocytes  and  the  amphophiles.  The  description 
given  of  the  above-mentioned  cells  by  these  authors  is  as  follows: 

"Amphophile.  Xucletis  polymorphous.  Chromatin  in  masses 
murally  arranged.  Protoplasm  granular;  granules  small,  ovoid, 
ox^-philic,  may  have  selective  affinity  for  acid  dyes  imder  certain 
circumstances  CIO  to  12  a  in  diameter)." 

They  differ  from  the  eosinophiles  as  follows:  "Eosinophile. 
Nucleus  polymorphous.  Chromatin  in  masses  murally  arranged. 
Protoplasm  granular;  granules  large,  ovoid,  ox^-philic  (12  to  14 
II  in  diameter)."  The  large  mononuclear  cells  have  rather  large 
oval  or  cun-ed  vesicular  nuclei,  the  protoplasm  is  non-granular 
and  faintly  basophilic,  12  to  16  /i  in  diameter.  The  hTnphocytes 
have  a  circular  nucleus  with  the  chromatin  arranged  murally  in 
masses.  The  protoplasm  is  also  non-granular,  but  is  strongly 
basophilic.  The  mast  cells  have  a  polymorphous  nucleus,  poor 
in  chromatin,  with  a  granular  protoplasm,  the  granules  being  small 
and  spherical,  basophilic,  and  metachromatic.  They  are  from 
10  to  12  a  in  diameter.  Quoting  still  further  from  these  authors: 
"It  has  come  to  be  accepted  that  the  leukocytes  do  not,  as  a  rule, 
divide  by  mitosis;  that  is,  the  cell  has  lost  one  of  its  primary  functions. 
The  disposition  of  the  chromatin  seems  to  reflect  a  specialization. 
Together  with  this  decrease  in  the  reproductive  function,  the  cell 
has  undergone  a  specialization  by  addition.  The  amoeboid  activity, 
the  marked  phagocytic  and  presumed  antibacterial  properties  of 
the  amphophiles,  are  examples  of  such  specialization.  In  short, 
the  polymorphous  nucleus  is  not  a  sign  of  the  degeneration  of  the 
individual  cell;  but  the  disposition  of  its  chromatin,  jtist  as  in  the 
lymphocyte,  is  a  sign  of  a  lost  function.  The  cell  not  reproducing 
does  not  need  a  nucleus  prepared  for  mitosis,  hence  the  nucleus 
undergoes  a  regressive  change." 

In  our  differential  counts  it  is  interesting  to  note  the  marked 
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increase  in  these  amphophilic  cells  which  have  supposed  bactericidal 
power. 

Per  cent. 

Lymphocytes 0     to  15 

Large  lymphocytes 0.1  to    2 

Amphophiles 80     to  95 

Eosinophiles 0     to    0.5 

Mast  cells 0.1  to    2 

Endothelial  cells 0.5  to     6.5 

Myelocytes Occasional 

From  our  test-tube  experiments  on  this  bactericidal  power  we 
have  gained  indifferent  results.  In  the  one  case  in  which  the 
exudate  was  found  contaminated  at  the  time  of  withdrawal  from 
the  chest  cavity  there  was  certainly  no  very  marked  retardation 
in  the  growth  of  the  organism,  if  one  could  judge  from  the  number 
in  which  they  appeared  in  the  smear.  Also  in  this  case  there  was 
very  little,  if  any,  phagocytosis,  and  what  phagocytosis  occurred 
was  mainly  due  to  endothelial  cells.  The  addition  of  the  extract 
of  leukocytes  in  full  strength  to  bouillon  tubes  inoculated  with  various 
organisms  (staphylococcus,  streptococcus,  and  pneumococcus), 
gives  only  slight  retardation  in  the  growth  of  these  organisms  as 
compared  with  control  cultures.  However,  our  experiments  along 
these  lines  were  not  as  many  or  as  complete  as  we  would  have  desired. 

The  picture  presented  from  the  smears  of  the  exudate  showed 
numerous  large  amphophilic  cells,  containing  both  basophilic  and 
oxyphilic  ovoid  granules  of  medium  size.  These  cells  gave  a  strik- 
ing picture  with  the  polynuclear  nucleus,  and  one-half  of  the  cells 
filled  with  dark  blue  granules,  and  the  other  half  with  red  granules. 
Scattered  through  the  fields  were  large  and  small  lymphocytes, 
with  here  and  there  a  mast  cell  with  oblong  purple  granules  and 
large  epithelial  cells  containing  cellular  and  granular  inclusions. 
Many  of  these  cells  have  taken  up  the  oxyphilic  granules  liberated 
in  the  solution  by  emulsification.  Myelocytes  were  occasionally 
found. 

Pathological  Lesions.  The  gross  pathological  appearance 
of  the  pleural  cavity  after  the  injection  of  aleuronat  has  been  varied. 
On  opening  the  thorax  the  aleuronat  was  found  in  a  mass  lying 
adherent  to  the  diaphragm,  or  compressing  the  lung.  When 
bleeding  had  occurred  from  lung  injury,  a  cast  of  the  lung  was  often 
found  consisting  of  blood   clot  and  aleuronat.     A  fine  fibrinous 


FLOYD,  LUCAS:    A  STUDY  OF  LEUKOCYTIC  EXTRACT  175 

pleurisy  was  usually  present,  frequently  uniting  visceral  and  parietal 
pleura.  The  mediastinal  tissue  and  occasionally  the  interspaces 
of  the  diaphragm  often  contained  aleuronat.  On  section,  the 
lung  tissue  showed  passive  congestion,  and  at  times  even  gave  evi- 
dence of  consolidation.  Section  of  the  pleural  exudate  and  lung 
showed  the  following:  Section  through  pleuritic  exudate.  The 
picture  presented  is  that  of  a  fibrinopurulent  exudate,  in  which 
fibrin  is  the  predominating  element.  This  occurs  in  the  form  of 
interwoven  delicate  strands,  entangled  in  the  meshes  of  which  are 
large  numbers  of  leukocytes,  together  with  a  few  red  blood  cells. 
The  leukocytes  are  almost  entirely  of  the  polynuclear  variety,  the 
mononuclear  type  being  rare.  In  the  superficial  portion  of  the 
section,  where  the  fixation  has  been  most  complete,  the  ampho- 
philic character  of  the  polynuclear  leukocytes  is  well  shown;  fine, 
light-red  staining  granules  surrounding  the  nucleus  and  completely 
filling  the  cytoplasm  of  the  cell.  In  sharp  contrast  with  the  ampho- 
philic type  is  the  eosinophilic  polynuclear  leukocyte,  which  occurs 
fairly  frequently.  In  this  the  granules  are  larger,  take  a  far  deeper 
red  stain,  and  are  arranged  more  irregularly  throughout  the  cyto- 
plasm. Cells  of  the  epitheliod  type  are  occasionally  present.  Phag- 
ocytosis is  rare.  Scattered  throughout  the  exudate  are  numerous 
large,  clear-cut  masses  of  a  homogeneous  structureless  nature, 
taking  a  rather  light  basophilic  stain  (aleuronat). 

Lung:  The  pleural  surface  is  the  seat  of  a  fibrinopurulent 
exudate  essentially  the  same  as  that  described  above  (see  section 
through  pleuritic  exudate).  In  many  areas  throughout  the  lung 
substance  the  alveoli  are  collapsed,  their  walls  being  pressed  together. 
The  lining  epithelium  of  the  alveoli  is  prominent.  The  alveolar 
spaces  are  free  from  exudate.  Bronchi  normal.  Walls  of  the 
small  arteries  thickened.     Heart  negative. 

Clinical  Usage  of  the  Extract  of  Leukocytes  ix  Pneu- 
monia IN  ]\£a.n.  From  the  above-presented  facts  as  to  the  evident 
action  of  the  leucocyte  in  pneumonia,  it  seemed  to  us  that,  in  this 
disease  especially,  a  clear  demonstration  of  therapeutic  value  of 
leukocytic  extract  might  be  obtained. 

The  cases  treated  were  with  but  few  exceptions  patients  in  the 
general  hospitals  of  Boston,  and   the  application  of  this  method 
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of  treatment  was  only  made  possible  by  the  courtesy  and  coopera- 
tion of  the  visiting  and  house  staffs.  There  has  been  no  selection 
of  cases  except  in  so  far  as  to  eliminate  as  far  as  possible  those 
cases  where  the  crisis  of  the  disease  was  immediate  without  the  use 
of  the  extract.  Except  for  this  qualification,  cases  of  complicated, 
as  well  as  uncomplicated,  lobar  pneumonia  were  treated  as  they  were 
admitted  to  the  hospital.  The  more  doubtful  the  prognosis  in  the 
individual  case,  the  more  easily  was  it  found  to  be  to  secure  a  full 
test  of  the  treatment.  In  this  way  it  was  thought  possible  to  obtain 
as  accurate  a  conception  as  might  be  of  the  value  of  the  extract  of 
leukocytes.  The  solutions  used  were,  without  exception,  the  aqueous 
extraction  of  rabbits'  leukocytes  obtained  from  pleural  excitation, 
and  were  administered  in  the  subcutaneous  tissue  of  the  buttock, 
thigh,  or  back.  In  no  instance  has  any  harmful  action  been  observed 
from  the  use  of  this  solution  either  immediately  or  remote.  In 
three  instances  following  the  injection  of  the  extract  after  an  interval 
of  from  four  to  seven  days  there  appeared  a  large  wheal  urticaria, 
principally  confined  to  the  trunk  and  legs  and  lasting  about  forty- 
eight  hours.  The  solution  injected  into  these  patients  consisted 
of  macerated  leukocytes,  their  extracted  substances  suspended 
in  distilled  water  and  a  small  amount  of  rabbit  serum.  It  was 
this  latter  which  in  susceptible  persons  apparently  gave  rise  to  the 
urticarial  eruption  in  the  three  instances.  Xo  local  reaction  was 
observed  at  any  time,  but  tlie  tumefaction  produced  by  the  injection 
of  a  large  amount  of  fluid  was  absorbed  with  notable  rapidity. 
The  amount  of  the  extract  injected  has  varied  somewhat  with  the 
size  and  condition  of  the  patient  treated.  In  small  children  5  c.c. 
at  times  have  been  given,  but  the  standard  dose  has  consisted  of 
10  c.c.  given  twice  daily.  In  severe  cases,  15  or  even  20  c.c. 
of  the  leukocyte  extract  has  been  given  as  a  dose  three  or  four 
times  in  twenty-four  hours  without  harmful  effects,  and  with  what 
benefit  will  be  later  shown. 

In  all,  some  40  cases  of  pneumonia  have  been  treated  for  a  longer 
or  shorter  period  of  time  according  to  the  duration  of  their  illnesses. 
Of  these  patients,  12  have  been  children  ranging  from  two  and 
one-half  to  fourteen  years  of  age,  and  29  have  been  adults  with 
ages  running  all  the  way  from  twenty  to  seventy  years.     The  type  of 
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the  disease  has  been  of  the  lobar  variety  in  all  but  3,  where  broncho- 
pneumonia was  present,  and  these  occurred  in  children.  In  several 
instances  in  the  cases  of  lobar  pneumonia  more  than  one  lobe  was 
involved.  In  one  case  of  bronchopneumonia  the  areas  of  consolida- 
tion were  multiple.  Examination  of  the  sputum  was  made  in  every 
case  when  it  was  obtainable,  and  pneumococci  both  intracellular 
and  extracellular  occurred  in  each  instance,  sometimes  almost 
in  pure  culture. 

The  study  of  the  white  count  has  frequently  shown  a  steady 
diminution  in  the  number  of  leukocytes  present  in  the  peripheral 
circulation,  following  the  beginning  of  inoculation  until  the  termina- 
tion of  the  disease.  In  some  cases,  where  the  treatment  was  started 
early,  there  has  been  little  or  no  excess  of  circulating  white  cells 
at  any  time,  possibly  suggesting  a  diminished  demand  upon  their 
reproduction  with  the  addition  of  the  extract. 

The  day  of  the  disease  upon  which  the  treatment  was  started 
has  varied  considerably,  depending  chiefly  upon  the  day  the  patient 
entered  the  hospital.  Some  cases  have  been  inoculated  within 
the  first  twent^'-foiu"  hours  of  the  onset,  and  others  not  until  after 
a  sickness  of  eight  days.  On  account  of  the  different  periods  in 
the  disease  at  which  the  extract  has  been  given  and  its  well-known 
irregular  duration,  it  has  been  somewhat  difficult  to  determine 
to  what  extent  its  course  has  been  effected.  In  a  number  of  cases, 
even  when  the  extract  has  been  given  earlv,  a  crisis  has  not  occurred 
until  the  seventh  or  eighth  day.  In  others,  following  the  injections 
of  the  extract,  the  course  of  the  disease  has  been  apparently  markedly 
modified.  The  temperature  curve  has  shown  marked  remission, 
and  the  crisis  has  often  occurred  early.  In  our  series  of  41  cases 
the  disease  terminated  on  the  third  day  in  none;  on  the  fourth 
day  in  4  cases;  on  the  fifth  day  in  6;  on  the  sixth  day  in  S,  and 
on  the  seventh  or  eighth  day  in  16.  In  only  two  or  three  instances 
did  the  disease  terminate  by  lysis.  An  examination  of  these  results 
shows  that  about  44  per  cent,  terminated  on  or  before  the  sixth 
day  of  the  disease.  The  effect  upon  pulse  and  respiration  has 
been  marked,  and  it  has  been  noticeable  that  frecjuently  the  pulse 
rate  has  remained  low,  running  between  ninety  and  one  hundred 
beats  per  minute  throughout  the  course  of  the  disease. 

Am  Plus  12 
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Constitutionally  it  can  be  confidently  said  that,  as  a  result  of 
the  inoculation  of  the  extract  of  leukocytes,  the  patient  in  a  short 
time  felt  better.  Labored  respiration  was  to  some  extent  relieved,  and 
the  general  comfort  increased.  Relief  from  such  symptoms  as  might 
be  due  to  toxemia  has  been  a  constant  feature  in  almost  every  case. 

The  effect  of  the  inoculations  upon  the  local  signs  of  pneumonia 
has  been  somewhat  more  difficult  to  determine.  In  more  than  one 
instance  there  has  developed  an  extension  of  the  process  of  consolida- 
tion into  a  second  lobe  during  the  course  of  inoculation,  but,  even 
where  this  has  occurred,  the  ordinary  course  of  the  disease  has 
been  shortened.  In  some  cases  resolution  has  apparently  been 
hastened,  the  evidences  of  consolidation  disappearing  very  rapidly 
after  the  crisis.  The  presence  of  coarse  moist  rales  over  the  area 
of  lung  involvement,  occurring  early  in  the  disease  and  persisting 
throughout  its  course,  has  been  frequently  noticeable. 

Many  of  the  cases  in  this  series  have  been  of  the  severe  toxemic 
type,  with  delirium  and  great  prostration,  and  were  for  a  number 
of  days  considered  dangerously  ill.  The  number  in  which  the  pul- 
monary lesion  has  been  complicated  with  heart  or  kidney  disease 
has  been  large.  Nevertheless,  the  outcome  of  most  of  these  has 
been  favorable. 

Summary  of  Clinical  Results.  Of  41  cases  of  pneumonia 
treated  with  the  extract  of  leukocytes,  5  died  and  36  recovered, 
giving  a  mortality  of  12.2  per  cent,  for  the  whole  series.  Of  the 
fatal  cases,  2  were  bronchopneumonia  in  children  and  the  other  3 
cases  of  lobar  pneumonia  in  adults.  Two  of  the  latter  were  com- 
plicated with  cardiac  lesions,  and  one  was  a  man,  aged  seventy  years. 

Complications,  which  are  so  frequent  following  pneumonia, 
have  been  very  few,  occurring  only  twice.  In  one  of  these  the 
a--rays  showed  the  formation  of  small  multiple  pulmonary  abscesses. 
The  second  developed  facial  erysipelas. 

The  average  mortality  of  lobar  pneumonia  as  given  by  JMusser 
in  a  summary  of  some  20,000  cases  is  about  21  per  cent.  The 
average  mortality  at  the  Massachusetts  General  Hospital,  where 
the  majority  of  these  cases  were  treated,  has  been  21.8  per  cent, 
for  the  last  five  years.  A  comparison  of  a  series  of  25  untreated 
cases  at  this  hospital,  with  an  ecjual  series  of  treated  unselected 
cases,  shows   a   mortality  of   more   than   double  in    the   series   of 
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untreated  cases  as  compared  with  the  treated.  By  giving  these 
few  statistics  we  have  endeavored  to  get  some  idea  as  to  the  apparent 
vahie  of  the  extract  as  related  to  the  termination  of  the  disease. 
It  is  fully  realized  that  this  series  is  much  too  small  to  warrant 
any  far-reaching  conclusions  as  to  the  determination  of  the  final 
outcome  of  the  disease  or  the  therapeutic  results  that  the  extract 
may  ultimately  be  shown  to  possess.  Nevertheless,  it  would  seem 
fair  to  conclude,  from  our  limited  experience,  that:  (1)  In  no 
instance  has  the  extract  done  any  harm  to  the  patient  treated; 
(2)  in  a  number  of  cases  the  disease  has  apparently  been  shortened, 
and,  with  but  few  exceptions,  there  has  been  noticeable  improve- 
ment in  the  comfort  and  symptoms  of  the  patient;  (3)  in  the  most 
severe  cases  recovery  was  apparently  hastened  and  toxemia  notably 
lessened,  showing  most  strikingly  the  value  of  the  treatment  in 
these  cases;  (4)  a  lower  mortality  has  occurred  in  the  series  of  cases 
treated  than  in  a  similar  series  untreated;  whether  more  than  a 
coincidence  we  cannot  say;  (5)  we  feel  that  where  a  case  of  pneu- 
monia is  treated  early  with  the  extract  of  leukocytes,  and  full  and 
frequent  doses  given  where  they  are  required,  this  agent  may  prove 
of  considerable  therapeutic  value. 

Case  I. — W.  B.,  aged  seventy  years.  Case  of  Dr.  Durell,  of 
Somerville.  Previous  history  unimportant.  January  19,  follow- 
ing a  severe  cold,  patient  complained  of  severe  pain  in  the  right 
side.  Chilly,  feverish,  and  cough  and  expectoration  developed. 
A  fairly  well-developed  man,  aged  seventy  years,  arteriosclerotic. 
Heart  enlarged  and  mitral  regurgitation  present.  Signs  of  consolida- 
tion over  the  right  lower  lobe.  January  20:  Delirious  and  very 
sick.  Temperature,  102°  F. ;  pulse,  120.  Given  10  c.c.  of  leuko- 
cytic extract  in  a.m.  and  repeated  in  p.:\l  January  21 :  Some 
drop  in  temperature  and  general  improvement  following  the  injec- 
tion of  the  extract.  Two  doses  of  10  c.c.  today.  January  22: 
Crisis  occurred  last  night,  the  fourth  day  of  the  disease.  Pulse, 
weak  and  irregular.  Coarse  moist  rales  over  the  area  of  consolida- 
tion. Cough  and  expectoration  marked.  ^Mental  condition  better. 
January  23:  Temperature  normal  for  twenty-four  hours.  Pulse 
today  became  weak  and  irregular.     Died. 

Case  II. — H.  C,  clerk,  aged  fifty-seven  years.  Case  of  Dr. 
Underwood,  of  Gardner,  ]\Iass.     Some  hemoptysis  two  years  ago. 
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Sever  very  strong.  February  12:  Severe  chill  following  a  cold. 
Some  dry  cough  and  marked  prostration.  Temperature,  104°  F. ; 
pulse,  120.  Somewhat  poorly  developed,  breathing  with  difficulty. 
Heart  not  remarkable.  Lungs  showed  evidence  of  congestion 
at  the  right  base.  February  13:  Temperature,  105°  F.;  pulse,  120. 
Very  sick.  Dulness,  bronchial  breathing,  fine  rales  over  entire 
right  lung.  Dulness,  bronchovesicular  breathing  at  left  apex. 
Cough  troublesome,  sputum  rusty.  Given  10  c.c.  of  leukocyte 
extract.  February  14:  Temperature,  102°  F. ;  pulse,  108.  Had 
a  good  night.  More  comfortable  today.  Given  10  c.c.  leukocytic 
extract  at  6  a.m.,  3  p.m.,  and  10  p.m.  Temperature  at  10  p.m., 
103°  F.;  pulse,  104.  February  15:  Temperature,  103°  F.;  pulse, 
108;  good  night.  Dyspnea  marked.  Given  two  doses  of  the 
extract,  10  c.c.  each.  February  16:  Temperature,  104°  F.;  pulse, 
112.  General  condition  better.  Not  so  restless.  Remissions  in 
temperature  more  marked.  P.m.,  temperature,  103°  F. ;  general 
condition  not  so  good.  Pulse,  120  and  irregular.  Dyspnea  marked. 
Extract  of  leukocytes  given  twice,  10  c.c.  to  the  dose,  at  9  a.m.  and 
6  P.M.  February  17:  Temperature,  104°  F. ;  pulse,  116.  Better 
this  morning.  Coarse  moist  rales  over  consolidated  area.  Crisis 
at  hand.  Patient  perspired  freely  all  day,  quieter  and  more  com- 
fortable. Tonight,  temperature,  99°  F. ;  pulse,  110.  From  this  date 
patient  made  a  steady  convalescence.  The  process  of  resolution 
was  rapid,  and  by  February  21  the  upper  portion  of  lungs  had 
nearly  cleared  up.  In  this  case  eight  doses  of  the  extract  were 
given,  making  80  c.c.  in  all.  The  crisis  occurred  on  the  fifth  day 
in  a  case  of  pneumonia  involving  the  entire  right  lung  and  the  left 
apex.  Apparently  the  extract  of  leukocytes  was  of  benefit  in  this 
severe  case  in  diminishing  toxemia  and  increasing  assistance  in  a 
susceptible  patient. 

Case  HI. — Lynch,  male,  aged  nineteen  years,  carpenter. 
Massachusetts  General  Hospital,  service  of  Dr.  H.  F.  Vickery. 
Previous  history  negative.  Two  days  before  entrance,  after  taking 
cold,  developed  sharp  pains  in  lower  chest.  Cough  developed. 
Nauseated  and  lame  all  over.  Entered  on  the  second  day  of  disease. 
Well  developed  and  nourished.  Heart  slightly  enlarged,  soft 
systolic  murmur  at  apex.  Signs  of  consolidation  in  left  upper  lobe. 
Temperature,    105°   F. ;   pulse,   90;    respirations,   38.     Leukocytic 
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extract  given  on  the  second  day  of  the  disease  and  continued  daily 
until  the  day  of  crisis.  On  the  fifth  day  signs  at  the  right  apex, 
and  on  the  sLxth  day  signs  of  consohdation  at  the  right  base. 
Crisis  on  the  seventh  day.  Two  days  after  the  crisis  became 
dehrious  and  rec{uired  special  care,  but  mental  condition  rapidly 
cleared  up.  Lungs  cleared  rapidly.  A  good  recovery.  In  all,  70 
c.c.  of  the  extract  of  leukocytes  were  given  in  seven  doses.  Patient 
was  dangerously  sick  with  three  lobes  having  pneumonic  consoli- 
dation. 

Case  IV. — A.,  male,  aged  thirty-one  years,   teamster.     ]\Iassa- 
chusetts  General  Hospital,  service  of  Dr.   H.  F.  Vickery.     Past 
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history  negative.  February  16:  Suddenly  developed  a  sharp  cutting 
pain  in  the  front  of  the  right  chest.  Had  severe  chill  and  in  twenty- 
four  hours  began  to  cough  and  expectorate.  Entered  February 
18,  after  forty-eight  hours'  sickness.  Fairly  developed.  Heart 
negative.  Lungs  showed  consolidation  of  the  right  upper  lobe. 
Temperature,  103°  F.  Pulse  rapid  and  weak.  Considered  danger- 
ously ill.  Given  10  c.c.  of  leukocytic  extract  daily.  After  twenty- 
four  hours,  general  condition  began  to  improve.  Temperature 
steadily  came  down  by  lysis,  and  reached  normal  on  the  seventh 
day.  Convalescence  uninterrupted.  Lungs  clear  March  3.  Case 
one  of  severe  apical  pneumonia  in  which  prognosis  was  doubtful. 
Was  given  six  doses  of  the  extract,  10  c.c.  in  each. 

Case  V. — K.  K.,  aged  thirty-eight  years,  housewife.  Massachu- 
setts General  Hospital,  service  of  Dr.  F.  C.  Shattuck.  Entered 
February  20,  1909.  Previous  history  negative.  February  18: 
Developed  pain  in  the  left  axilla.  Some  cough  with  headache 
and  weakness.  Temperature,  101°  F.;  pulse,  108;  respirations,  54. 
Well  developed  and  nourished.  Cyanotic.  Heart  negative.  Lungs 
show  signs  of  consolidation  at  the  left  base  and  right  apex.  White 
count,  16,200.  Sputum  shows  pneumococci.  Given  10  c.c.  of 
extract  of  leukocytes.  February  21 :  General  condition  poor. 
Pulse  rapid  and  weak.  Temperature  down  to  100°  F.  tonight. 
Given  10  c.c.  of  extract  of  leukocytes.  February  22:  Temperature 
elevated  to  102°  F.  Given  10  c.c.  of  extract  of  leukocytes.  Right 
lower  lobe  shows  consolidation.  February  23:  Given  20  c.c. 
of  leukocytic  extract  today.  February  24:  Crisis  occurred  early 
this  morning.  General  condition  much  better.  This  is  the  sixth 
day  of  the  disease.  Given  10  c.c.  of  extract.  From  this  date  con- 
valescence slow  but  uninterrupted.  Discharged  well  March  15. 
This  case  was  one  of  pneumonia  of  the  severe  type  in  which  the 
prognosis  is  very  unfavorable. 

Case  VL — A.  McL.,  aged  forty-five  years,  stableman.  Massa- 
chusetts General  Hospital,  sen-ice  of  Dr.  F.  C.  Shattuck.  Entered 
February  26.  Previous  history  negative.  One  week  ago  began 
to  be  sick  with  weakness,  headache,  cough,  and  expectoration. 
Temperature,  102°  F.;  pulse,  120;  respirations,  30.  White  count, 
16,800.     Well    developed    and    nourished.     Heart    area    enlarged. 
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Examination  of  the  lungs  showed  signs  of  consohdation  at  the 
left  base.  Sputum  shows  pneumococci.  February  27:  Given 
10  c.c.  of  extract  of  leukocytes.  Is  dangerously  sick.  Temperature 
falling  by  lysis.  February  28:  Temperature,  100°  F.;  and  pulse 
has  fallen  to  90.  ^Nlarch  1 :  Given  10  c.c.  of  extract  of  leukocytes. 
March  2:  Prognosis  better.  Temperature  normal.  Convales- 
cence slow.  Patient  discharged  March  12,  but  lungs  had  not 
wholly  cleared  up.  This  w^as  a  case  of  severe  sickness,  treatment 
being  given  at  the  end  of  his  sickness  on  account  of  very  poor  general 
condition. 

Case  VH. — W.  F.,  aged  fifty-two  years,  milk  farmer.  Case  of 
Dr.  X.  H.  Sawyer.  Pneumonia,  January,  1900.  Three  lobes 
involved.  Very  sick  at  that  time.  ^larch  4,  patient  had  a  severe 
chill  and  pain  in  the  right  axilla  following  hea\y  cold.  Some 
headache  and  sore  throat.  AVell-developed  man,  rather  stupid. 
Appears  sick.  Heart  action  regular.  Systolic  murmur  at  apex. 
Examination  of  lungs  shows  relative  dulness  in  right  lower  back, 
with  pleural  friction.  Temperature,  101°  F. ;  pulse,  80.  March  5: 
Patient  very  toxic.  Pain  in  axilla  severe.  Cough  troublesome 
and  a  large  quantity  of  rusty  sputum  raised.  Pneumococci  present 
in  large  numbers.  Ten  c.c.  of  extract  of  leukocytes  given.  ^Nlarch 
6:  Patient  brighter.  Right  lower  lobe  completely  solidified. 
Extract  not  given  on  account  of  better  condition  of  patient.  ^Nlarch 
7:  Temperature,  103°  F.;  pulse,  100.  Not  so  well.  Large  amount 
of  sputum.  Few  rales  noticed  over  consolidated  area.  Given 
10  c.c.  of  the  extract  in  the  morning  and  14  c.c.  in  the  afternoon. 
March  8:  Condition  shows  considerable  improvement.  ^Marked 
drop  in  temperature  from  103°  to  100°  F.  Patient  brighter.  ^Nlany 
rales  over  involved  area.  Sputum  diminished.  Ten  c.c.  of  the 
extract  given  in  the  morning,  and  15  c.c.  in  the  evening.  March  9: 
Two  doses  of  the  extract  given  today  of  15  c.c.  each.  General 
condition  continues  to  improve.  March  10:  Fifteen  c.c.  of  leu- 
kocytic extract  given.  March  11:  Crisis  occurred  last  night  and 
temperature  normal  this  morning.  Appetite  has  returned.  Reso- 
lution evident.  From  this  date  convalescence  uneventful.  (tochI 
recovery.  Total  of  104  c.c.  of  extract  given  in  eight  doses.  In 
this  case  the  course  of  the  disease  was  in  marked  contrast  to  that 
of   1900   as   resrards   course   and   extent   of   involvement.     Patient 
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very  comfortable  during  this  attack.     Remission  in  temperature 
following  injections  marked.     Apparently  extract  of  some  benefit. 


Chart  2. 

Case  VIII. — G.  R.,  male,  aged  thirty-two  years.  Massachusetts 
General  Hospital,  service  of  Dr.  W.  W.  Gannett.  Entered  March 
19.  Habits  alcoholic.  Previous  history,  pneumonia  seventeen 
years  ago.  Five  days  ago  was  taken  with  a  chill.  Became  feverish, 
cough  and  expectoration  developed.  Well-developed  man.  Heart 
not  remarkable.  Temperature,  105°  F.;  pulse,  112;  respirations,  32. 
White  count,  30,000.  Consolidation  of  the  right  upper  lobe.  Signs 
very  marked.  Given  10  c.c.  of  the  extract.  March  20:  Doing 
well.     More    comfortable.     Twenty   c.c.   of    extract.     March    21: 
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Crisis  occurred  today.  Temperature,  from  103°  to  99.5°  F.  ]\Iarch 
22:  Temperature  rose  tonight.  Signs  of  consolidation  over  the  right 
lower  lobe.  Given  10  e.c.  of  extract.  March  23:  Has  developed 
delirium  tremens.  Marked  abdominal  distention.  Given  20  c.c. 
of  extract.  Temperature,  105.4°  F.  March  24  and  25:  Given 
20  c.c.  each  day  of  the  extract.  Grew  steadily  weaker  and  died. 
Temperature,  105.8°  F.  In  this  case — a  confirmed  alcoholic — 
a  crisis  occurred  on  the  sixth  day,  but  the  patient's  natural  resistance 
was  so  reduced  that  a  second  lobe  became  involved  in  spite  of  the 
extract,  and  he  died. 

Case  IX. — P.  G.,  male,  aged  fifty- four  years,  motorman. 
Massachusetts  General  Hospital,  service  of  Dr.  W.  W.  Gannett. 
Previous  history  negative.  Two  days  before  entrance  patient  was 
suddenly  taken  with  a  chill.  Became  feverish,  and  cough  and 
expectoration  developed.  Entered  March  18,  on  the  third  day 
of  the  disease.  Well-developed  man.  Heart  negative.  Tempera- 
ture, 100.8°  F.;  pulse,  92;  whites,  24,000.  Over  the  right  lower 
lobe  dulness.  Bronchial  breathing.  Vocal  and  tactile  fremitus 
increased.  March  19:  Comfortable.  Given  10  c.c.  of  leukocytic 
extract  at  10  a.m.  and  6  p.m.  March  20:  Less  dyspnoea.  Coarse 
rales  appearing  over  the  area  of  consolidation.  Whites,  31,400. 
Given  10  c.c.  of  extract  at  10  a.m.  and  6  p.m.  March  21:  Tem- 
perature normal  this  morning,  crisis  having  occurred  last  night. 
March  27:  Lungs  clear.  Patient  up  in  chair.  Condition  excellent. 
This  was  a  case  of  lobar  pneumonia  with  a  crisis  at  the  end  of  the^ 
fifth  day,  in  which  there  was  noticeably  little  toxemia.  Resolution 
occurred  rapidly. 

Case  X. — F.  F.,  aged  twenty-six  years,  laborer.  Case  of  Dr. 
W.  W.  Gannett,  Massachusetts  General  Hospital.  Previous 
history  negative.  Patient  gave  a  rather  indefinite  history  of  being 
chilly  and  feverish,  with  pains  in  the  left  chest  and  cough  and 
expectoration  for  four  days  previous  to  entrance.  Temperature, 
103.4°  F.;  pulse,  98.  A  well-developed  man.  Heart  negative. 
Consolidation  of  the  left  lower  lobe.  Patient  extremely  sick  and 
dyspnoea  marked.  March  21 :  Given  10  c.c.  of  leukocytic  extract. 
March  22:  Today  given  two  doses  of  extract,  10  c.c.  in  each. 
March  23:  Patient  delirious.  Marked  drop  in  temperature  this 
morning  from  104°  to  101°  F.    Ten  c.c.  of  the  extract  given.     March 
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24:  Patient  had  to  be  restrained.  More  cough  and  expectoration. 
Temperature  tonight,  106°  F.  March  25:  More  comfortahle. 
Respiration  labored.  Pulse  lower  and  better.  Evidently  crisis 
today.  Temperature,  100.9°  F.  March  26:  Temperature  normal. 
From  this  date  steady  convalescence.  Urticaria  appeared  March 
27  and  lasted  for  forty-eight  hours.  In  this  case  more  frequent 
doses  of  the  extract  might  have  been  of  benefit.  Fifty  c.c.  of  the 
extract  given  in  all  in  five  doses.     Crisis  on  the  eighth  day. 

Case  XL — M.   S.,   aged   thirty-five  years,   conductor.     Massa- 
chusetts General  Hospital,  service  of  Dr.  F.  C.  Shattuck.     Entered 
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]March  10.  Previous  historv  negative.  Yesterday  developed  pain 
in  the  left  side  and  l^ack  following  a  cold.  Cough  grew  worse  and 
vomiting  occurred.  Temperature,  102°  F. ;  pulse,  120;  respirations, 
32.  Well  developed  and  nourished.  Cyanotic.  Heart  negative. 
Lungs  show  consolidation  at  the  left  base.  March  11:  Given 
10  c.c.  of  extract.  March  12:  ^Marked  remission  in  temperature, 
reaching  nearly  normal  today.  Given  20  c.c.  of  extract.  ]March  13: 
Crisis  occurred  today,  the  fourth  day  of  illness.  Convalescence 
rapid.     Given  30  c.c.  of  extract.     Discharged  well  ]\Iarch  22. 

Case  XII. — W.  R.  K.,  aged  forty-eight  years,  engineer.  Massa- 
chusetts General  Hospital,  service  of  Dr.  W.  W.  Gannett.  Entered 
March  15.  Previous  history  alcoholic.  Six  years  ago  developed 
elephantiasis  of  the  scrotum  and  penis.  Four  days  ago  fainted 
while  at  work.  Was  chilly  and  feverish,  and  his  cough,  which  he 
had  for  two  weeks,  increased.  Next  day  had  severe  pain  in  the 
left  side.  Hoarse  for  four  days.  Poorly  developed  and  nourished. 
Arteriosclerosis  present.  Lungs  show  consolidation  of  the  left 
lower  lobe.  Marked  elephantiasis  of  penis,  scrotum,  and  thighs. 
Temperature,  102.6°  F. ;  pulse,  110;  respirations,  35.  White  count, 
12,600.  Sputum  shows  pneumococci.  Given  10  c.c.  of  extract 
of  leukocytes.  March  16:  Given  20  c.c.  of  extract.  March  17: 
20  c.c.  of  extract.  March  18:  20  c.c.  of  extract.  General  con- 
dition fair.  Patient  doing  well  considering  his  general  condition. 
March  19:  Crisis  occurred  today,  the  seventh  day  of  the  disease. 
From  this  date  convalescence  progressed  slowly,  but,  considering 
the  condition  of  the  heart  and  arteries,  the  progress  was  satisfactory. 
Was  given  70  c.c.  of  the  extract  of  leukocytes.  In  the  ordinary  case 
of  general  arterial  and  cardiac  weakness,  pneumonia  is  very  fatal. 
The  outcome  here  has  been  very  satisfactory. 

Case  XIII. — W.  T.,  aged  forty  years,  carpenter.  ^Massachusetts 
General  Hospital,  service  of  Dr.  W.  W.  Gannett.  Entered  ]\Iarch 
15.  Previous  history  negative.  About  three  days  ago  developed 
a  sharp  pain  in  the  left  axilla.  Breathing  became  difficult  and 
he  was  feverish  and  chilly.  Well  developed  and  nourished.  Heart 
negative.  Lungs  show  signs  of  consolidation  over  the  left  lower 
lobe.  Temperature,  101.4°  F. ;  pulse,  90;  respirations,  20.  Whites, 
10,500.     Sputum  shows  pneumococci.     (liven  10  c.c.  of  the  extract. 
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March  17:  Given  20  c.c.  of  extract.  March  19:  Crisis  occurred 
today,  the  seventh  day  of  the  disease.  Convalescence  uninterrupted. 
Lungs  clear  on  March  30. 

Case  XIV. — C,  aged  thirty  years,  carpenter.  Case  of  Dr. 
M.  V.  Pierce,  Milton,  Mass.  Patient  gave  a  previous  history  of 
Pott's  disease.  On  April  6  patient  began  to  be  sick,  suffering 
with  some  thoracic  pain,  chilly  sensations,  weakness,  and  fever. 
Steadily  grew  worse,  and  on  the  third  day  of  disease  temperature  was 
103°  F.;  pulse,  105;  respirations,  30.  A  man  of  fairly  good  develop- 
ment. Heart  not  remarkable.  Examination  of  the  lungs  showed 
signs  of  consolidation  over  the  whole  right  lung,  with  dulness,  bron- 
chial breathing,  and  fine  rales.  These  signs  became  more  developed 
with  the  progress  of  the  case.  April  10,  the  fourth  day  of  the  disease, 
patient  given  10  c.c.  of  extract.  April  11:  This  morning  some 
remission  in  temperature  from  102.2°  to  101.2°  F.  General  con- 
dition about  the  same.  April  12:  Patient  received  two  doses 
of  10  c.c.  each  of  leukocytic  extract.  Temperature  shows  daily 
remissions.  General  condition  remains  good.  April  13:  Patient 
somewhat  improved.  Pulse,  95  and  100  beats  per  minute.  April 
14:  Crisis  occurred  last  night  on  the  ninth  day  of  the  disease. 
Temperature,  99.5°  F.  this  morning;  pulse,  80;  general  condition 
satisfactory.  On  April  25  patient  developed  a  large  wheal  urticaria, 
probably  due  to  rabbit  serum  given  in  the  extract.  Convalescence 
satisfactory.  Four  doses  of  the  extract  given,  40  c.c.  in  all.  A  sick 
case  of  pneumonia  with  entire  right  lung  involved.     Did  well. 

Case  XV. — P.  G.,  aged  forty-eight  years,  stableman.  Massa- 
chusetts General  Hospital,  service  of  Dr.  W.  W.  Gannett.  Previous 
history  negative.  Three  days  ago  was  taken  with  a  severe  chill, 
became  feverish,  and  headache  was  troublesome.  Cough  and 
expectoration  developed.  Temperature,  101.8°  F.;  pulse,  92;  respi- 
rations, 34.  Well  developed  and  nourished.  Heart  negative.  Lungs 
show  consolidation  of  the  lower  two-thirds  of  the  right  lung. 
Patient  apparently  comfortable.  Whites,  24,000.  Sputum  showed 
pneumococci.  March  18:  On  the  day  of  entrance  given  20  c.c. 
of  extract.  March  19:  Temperature,  100°  this  morning,  but 
102.5°  in  the  afternoon.  Given  10  c.c.  of  extract.  March  20: 
General    condition    good.     White    count,    31,400.     Given   10  c.c. 
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of  extract.  ^Nlarch  21 :  Crisis  occurred  last  night,  the  fifth  day 
of  the  disease.  March  27:  Patient  up.  Lungs  clear.  Con- 
valescence rapid  and  uneventful.  In  this  case  the  pulse  ran  also 
constantly  below  100.  Patient  given  four  doses  of  the  extract 
of  leukocytes,  10  c.c.  each. 

Case  XVI. — S.  M.,  aged  forty-three  years,  housewife.     Massa- 
chusetts General  Hospital,  service  of  Dr.  W.  W.  Gannett.     Entered 


Chart   4. 


the  hospital  March  16.  Previous  history  negative.  Cold  for  six 
weeks.  Four  days  ago  patient  was  taken  with  a  sharp  pain  in  the 
left  axilla.  Chilly  all  night.  Cough  increased  and  sputum  became 
bloody.     Temperature,  102°F.;  pulse,  120;  respirations,  43.     White 
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count,  19,200.  Well  developed  and  nourished.  Cyanotic.  ^Mitral 
regurgitation  present.  INIarch  17:  Lungs  show  signs  of  consolida- 
tion of  the  left  lower  lobe.  March  18:  Given  18  c.c.  of  leukocytic 
extract.  Upper  left  lobe  involved  today.  March  19:  Pulse 
shows  marked  intermission.  Given  20  cc,  of  extract.  March  20: 
Crisis  occurred  last  night.  Temperature  and  pulse  normal  today. 
White  count,  15,400.  Given  10  c.c.  of  extract.  Extract  repeated 
on  the  21st.  Convalescence  uninterrupted.  Lungs  clear.  ]\Iarch 
30:     Patient  given  60  c  c.  of  extract  in  all. 

Case  XVIL — D.  ]M.,  aged  twenty-two  years,  mill  hand.  ]\Iassa- 
chusetts  General  Hospital,  service  of  Dr.  W.  W.  Gannett.  Entered 
March  13.  Previous  history  negative.  Six  days  ago  developed 
cough  and  bloody  expectoration.  Pains  appeared  in  the  lower 
left  chest.  Has  been  feverish.  Well  developed  and  nourished. 
Cyanotic.  Heart  negative.  Lungs  show  consolidation  of  both 
lower  lobes.  White  count,  11,300.  Temperature,  102.4°  F.;  pulse, 
144;  respirations,  40.  Delirious.  Sputum  shows  pneumococci. 
March  14:  Had  to  be  restrained.  Given  20  c.c.  of  leukocytic 
extract.  March  15:  Pulse  rapid  and  weak.  Condition  serious. 
Left  upper  lobe  is  now  involved  and  that  at  the  base  clearing  up. 
Given  20  c.c.  of  extract.  March  16  and  17:  Somewhat  improved. 
Given  20  c.c.  of  leukocytic  extract  on  both  days.  ]\Iarch  18 :  Gen- 
eral condition  much  better.  Temperature  down  from  104.4°  to 
100°  F.  today.  Rales  at  right  apex.  March  23:  Lungs  clear 
except  at  left  apex  and  rales  at  the  right  apex.  Temperature  steadily 
elevated  between  100°  and  102°  F.  Pneumonia  has  evidently 
run  its  course.  A'-rays  show  diffuse  process  at  top  of  the  right 
lung,  either  tuberculosis  or  multiple  abscesses.  From  this  date 
general  condition  of  the  patient  improved.  Tubercle  bacilli  ap- 
peared in  the  sputum.     Is  now  at  the  State  Hospital. 

Case  XVHL — X.  B.,  aged  seven  years,  school.  Massachusetts 
General  Hospital,  service  of  Dr.  W.  W.  Gannett.  Entered  ]\Iarch 
13.  Previous  history,  pneimionia  five  years  ago  and  again  one 
year  ago.  Twenty-four  hours  ago  began  to  complain  of  pain  in 
the  left  axilla.  Cough  and  expectoration  developed.  Vomited 
several  times.  Temperature,  103°  F. ;  pulse,  120;  respirations,  30. 
White  count,  33,000.  Poorly  developed  and  nourished.  Heart 
not  remarkable.     Lungs  show  signs  of  consolidation  over  the  left 
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lower  lobe.  March  14:  Given  20  c.c.  of  leukocytic  extract  todav. 
Comfortable.  March  15:  Temperature,  101°  F.;  pulse,  lower. 
Given  20  c.c.  of  leukocytic  extract.  March  16  and  IS:  Given 
20  c.c.  of  extract.  Temperature  coming  down  by  lysis.  March  19: 
Temperature,  99°  to  99.5°  F.  today.  Comfortable.  Signs  in  lungs 
have  largely  disappeared.  From  this  date  temperature  never  rose 
above  99.4°  F.  Improvement  progressive.  Given  80  c.c.  of  the 
extract,  eight  doses  in  all.  It  is  interesting  to  note  the  early  onset 
of  lysis  and  the  rapidity  of  the  clearing  up  of  the  pulmonary  condition. 
Case  XIX. — G.  F.  G.,  aged  sixty  years,  carpenter.  Case  of 
Dr.  O.  F.  Rogers,  Dorchester,  Mass.     Previous  history  negative. 


Chart  5. 
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April  5:  After  severe  chill  went  to  bed.  Feverish,  cough  developed, 
and  he  felt  weak  and  sick.  April  6 :  Patient  seen  by  his  physician. 
Found  to  be  restless,  toxic,  and  coughing  a  great  deal,  raising  rusty 
sputum.  Well  developed  and  nourished.  Heart  not  remarkable. 
Examination  of  lungs  showed  no  definite  physical  signs.  Tem- 
perature, 102.4°  F.;  pulse,  88;  respirations,  24.  On  evening  of  the 
same  day,  dulness,  bronchovesicular  breathing  appeared  below  the 
angle  of  the  right  scapula.  Patent  coughing  and  vomiting,  restless 
and  excitable.  Given  10  c.c.  of  leukocytic  extract.  April  7 :  Better. 
Temperature,  99.5°  F. ;  pulse,  84.  Given  10  c.c.  at  10  a.m.  and  5  p.m. 
Signs  of  consolidation,  with  dulness  and  bronchial  breathing  well 
developed  over  right  lower  lobe.  April  8:  Doing  well,  good 
night,  bright  and  cheerful  this  morning.  Ten  c.c.  of  leukocytic 
extract  given.  Afternoon  temperature,  98.8°  F.;  pulse,  82.  From 
this  date  patient  made  a  rapid  recovery.  Signs  of  consolidation 
still  present  on  April  22.  Crisis  on  fourth  day.  Forty  c.c.  of 
extract  given.     Apparently  immediate  response  to  extract. 

Case  XX. — F.  C,  aged  sixty  years,  housewife.  Massachusetts 
General  Hospital,  service  of  Dr.  W.  W.  Gannett.  Previous  history 
negative.  Four  days  before  entrance  patient  was  daily  taken  with 
a  chill.  This  was  followed  with  a  sharp  pain  in  the  left  axilla  and 
cough  and  expectoration.  Entered  March  27,  on  the  fifth  day 
of  the  disease.  Temperature,  103°;  pulse,  120;  respirations,  40. 
Examination  showed  marked  arteriosclerosis  and  consolidation 
of  the  left  lower  lobe.  Whites,  10,500.  Given  10  c.c.  of  the  extract 
of  leukocytes  on  March  27,  and  20  c.c.  on  March  28  and  29.  Tem- 
perature down  by  lysis;  normal  on  seventh  day  of  the  disease. 
Lungs  cleared  rapidly  and  pulmonary  signs  had  entirely  gone  after 
ten  days  of  illness.     Discharged  well  April  4,  1909. 

Case  XXI. — ^E.  F.,  aged  two  and  one-half  years.  Case  of  Dr. 
Chamberlin,  Concord,  Mass.  Previous  history:  At  birth  mother 
died  of  pneumonia  and  child  very  sick  with  same  disease. 
On  April  8,  suddenly  taken  sick,  restless,  irritable,  and  feverish. 
Some  nausea  and  vomiting,  following  a  long  attack  of  whooping 
cough.  Respiration  rapid  and  labored.  Cough  in  paroxysms. 
Fairly  well  developed.  Throat  red.  Heart  not  remarkable.  Lungs 
negative  except  for  harsh  and  prolonged  respiration  throughout, 
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with  coarse  moist  rales.  April  9:  Child  seems  better.  Tempera- 
ture normal.  April  10:  Temperature  and  pulse  elevated.  Not 
so  well.  April  11 :  Temperature,  103.2°  F.;  pulse,  140;  respirations, 
63.  Lungs  show  an  area  of  dulness,  bronchovesicular  breathincr, 
and  increased  fremitus  at  the  angle  of  the  right  scapula.  Cough 
distressing.  Given  5  c.c.  of  extract.  April  12:  Temperature, 
100.2.°  General  condition  improved.  Signs  of  consolidation  at 
the  angle  of  the  right  scapula  well  marked.     Two  doses  of  extract 
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of  5  c.c.  each.  April  13:  Temperature,  normal;  pulse,  from  14S 
to  112.  Given  5  c.c.  of  extract.  From  this  date  child  ran  a  normal 
temperature,  but  improved  slowly  until  April  17.  April  17:  Tem- 
perature and  respiration  elevated  and  patient  not  so  well.  April 
18:  Temperature,  102.4°  this  evening,  and  5  c.c.  of  leukocytic 
extract  was  given.  April  19:  Temperature,  97.8°  F.  General 
improvement  noticed.  Given  two  doses  of  extract,  5  c.c.  in  each. 
April  20  and  21 :   Some  improvement,  with  diminution  of  all  symp- 
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toms.  April  22 :  Marked  rise  in  temperature  today.  Examination 
of  lungs  shows  dulness,  diminished  respiration,  and  fremitus  at  the 
base  of  the  right  lung.  White  count,  19,000.  Empyema  thought 
possible.     Pneumococci   in   sputum.     April   23:    Five   c.c.  of   the 
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extract  given.  From  this  date  convalescence  was  steady.  Child 
made  a  good  recovery.  In  this  case  the  effect  of  the  extract  on 
the  temperature  is  noticeable.  The  general  improvement  as  the 
result  of  the  treatment  was  marked.  What  the  second  febrile 
period  was  due  to  is  uncertain,  but,  whether  a  second  area  of  pneu- 
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monia  or  a  beginning  empyema,  the  treatment  apparently  aided  in 
its  control. 

Case  XXII. — H.  C,  woman,  aged  sixty  years,  housewife.  IMassa- 
chusetts  General  Hospital,  service  of  Dr.  W.  W.  Gannett.  Pneu- 
monia six  years  ago.  One  week  before  entrance  developed  a  cough, 
became  feverish  and  very  sick.  Poorly  developed  old  woman, 
nearly  moribund  and  dangerously  sick.  Heart  weak  and  sounds 
distant.  At  left  apex  old  fibroid  phthisis.  Hyperstatic  pneumonia 
at  right  lower  lobe.  Temperature,  100°  F. ;  pulse,  100.  Given 
five  doses  of  10  c.c.  each  of  the  extract  of  leukocytes.  Stupor 
gradually  increased.  Urination  and  defecation  became  involuntary, 
and  she  died  after  being  in  the  hospital  five  days.  Extract  without 
effect.  Autopsy  showed  chronic  bronchiectasis,  fibroid  phthisis, 
hyperstatic  pneumonia. 

Case  XXIII. — M.  F.,  aged  twenty-three  years,  laborer.  ]\Iassa- 
chusetts  General  Hospital,  service  of  Dr.  W.  W.  Gannett.  Entered 
March  13,  1909.  Previous  history  negative.  Three  days  before 
entrance  had  a  chill,  began  to  cough  and  expectorate.  Pain  de- 
veloped in  the  front  of  the  right  chest.  Feverish.  Headache. 
Vomited  occasionally.  Well  developed  and  nourished.  Heart 
not  remarkable.  Lungs,  signs  of  consolidation  at  right  base. 
Temperature,  104°  F.;  pulse,  90;  respirations,  33.  Whites,  17,000. 
Sputum  shows  pneumococci.  March  14:  Given  20  c.c.  of  extract. 
March  15:  General  condition  good.  Slight  remission  in  tempera- 
ture. White  count,  8000.  Signs  in  chest  have  come  to  the  surface. 
Given  20  c.c.  of  extract.  March  16:  Given  20  c.c.  of  extract. 
March  17:  Crisis  last  night.  Temperature,  99°  F.  this  morning. 
From  this  date  convalescence  uninterrupted.  Given  six  doses 
of  extract  of  leukocytes,  10  c.c.  at  a  dose.  March  23:  Chest  signs 
have  cleared  up. 

Case  XXIV. — jNI.  P.,  aged  thirty-nine  years,  domestic.  ^Nlassa- 
chusetts  General  Hospital,  service  of  Dr.  Shattuck.  Entered  ]\Iarch 
20,  1909.  Previous  history  negative.  Two  days  before  entrance, 
following  a  cold,  had  a  severe  chill.  Pain  all  over  body.  Sputum 
reddish.  Headache  and  dyspnoea.  Temperature,  102.4°  F.;  pulse, 
104;  respirations,  31.  Well  developed  and  nourished.  Heart  not 
remarkable.     Lungs  show  consolidation  over  the  right  lower  lobe. 


196 


FLOYD,  LUCAS:  A  STUDY  OF  LEUKOCYTIC  EXTRACT 


Whites,  27,600.  March  21 :  Sputum  shows  pneumococci  present. 
Given  10  c.e.  of  leukocyte  extract.  March  22:  Temperature,  102.6° 
F.  tonight;  pulse,  110.  General  condition  fair.  Given  20  c.c.  of 
extract.  March  23:  Temperature  slightly  lower  today.  Some 
cyanosis.  Given  20  c.c.  of  extract.  March  24:  Crisis  today. 
Ten  c.c.  of  extract.  Convalescence  slow.  Lungs  clear  April  11. 
Discharged  well.  A  sick  case  of  pneumonia.  Effect  of  leukocyte 
extract  on  the  temperature  chart  not  marked. 

Case  XXV. — S.  F.,  aged  thirty-two  years,  painter.  Massa- 
chusetts General  Hospital,  service  of  Dr.  Shattuck.  Entered 
February  28,  1909.     Previous  history  negative.     Two  days  before 
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entrance  began  to  cough.  Developed  pain  in  the  side.  Some 
headache.  Temperature,  102.2°  F.;  pulse,  120;  respirations,  32. 
Well  developed  and  nourished.  Heart  not  remarkable.  Lungs 
show  consolidation  over  the  right  lower  lobe.  Whites,  23,000. 
Sputum  shows  pneumococci.  March  1 :  Given  10  c.c.  of  extract. 
March  2:  Temperature,  101°  F.  this  morning.  Patient  feels 
more  comfortable.  Given  20  c.c.  of  extract.  March  3:  Given 
20  c.c.  of  extract.  Temperature,  about  102°.  General  condition 
good.  March  4:  Given  10  c.c.  of  extract.  March  5:  Tempera- 
ture, 99°  on  seventh  day  of  the  disease.  Convalescence  uneventful. 
Disease  has  run  a  mild  course. 

The  following  cases  were  treated  at  the  Children's  Hospital. 
Service  of  Dr.  T.  M.  Rotch. 

Case  XXVI. — T.  C,  2776,  aged  two  years  ten  months.  Diag- 
nosis, lobar  pneumonia.  Entered  hospital  seventh  day  of  disease. 
Discharged  well.  Previous  history,  negative.  Full  term  child. 
Never  sick  before.  Six  days  before  entrance  vomited,  slight  cough, 
rapid  breathing.  Feverish,  restless,  but  not  particularly  irritable. 
Well  developed  and  nourished,  pale.  Mucous  membranes  fair 
color,  no  cyanosis.  Lungs,  dulness,  high  pitched  breathing  over 
left  front  axilla,  almost  pure  bronchial  breathing  in  axilla.  On 
admission  was  given  10  c.c.  of  leukocytic  extract.  Temperature 
at  that  time,  104.2°  F.  Next  morning,  temperature,  97°  F.,  and  the 
child  was  comfortable.  Signs  in  chest  cleared  up  rapidly.  Was 
discharged  six  days  after  admission  perfectly  well. 

Case  XXVH. — M.  B.,  2781,  aged  two  years.  Diagnosis,  broncho- 
pneumonia. Admission  fifth  day  of  disease.  Discharged  dead. 
Previous  history,  full  term,  normal  child.  Always  sickly.  Has 
had  a  great  deal  of  bronchitis  and  pneumonia  twice,  first  at  three 
months  and  again  at  one  year.  Four  days  ago  became  feverish, 
breathing  rapid  and  labored.  Vomiting.  Has  had  a  bad  cough 
and  has  seemed  verv  sick.  Will  eat  nothing.  No  convulsions. 
Fairly  developed  and  nourished.  Skin  and  mucous  membranes 
fair  color.  Breathing  shallow,  rapid,  and  jerky.  Limgs,  slight 
dulness  over  right  front  second  interspace  to  nipple,  with  bronchial 
breathing  and  moist  rales.  At  right  and  left  bases  behind  are 
numerous  rales   without   alteration   in   breathing.     On   December 
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9,  day  of  admission,  received  20  c.c.  of  leukocytic  extract.  There 
was  a  rise  in  temperature  that  evening  from  102.5°  to  105.°  On 
December  10,  30  c.c.  of  the  extract.  Breathing  on  this  day  was 
more  rapid  and  more  bronchial  over  the  affected  areas.  The  pulse 
rapid  and  quality  not  so  good.  On  the  11th  she  also  received  20 
c.c.  of  leukocytic  extract.  Her  temperature  had  fallen  to  102°  F. 
That  evening  rose  to  105°  F.  General  condition  somewhat  worse. 
On  the  12th  she  received  20  c.c,  temperature  falling  that  evening 
to  103.2°  F.  Slightly  cyanosed,  breathing  more  rapid,  dyspnoea 
quite  marked.  At  this  point  it  was  decided  to  discontinue  the 
treatment  by  extract.     Forty-eight  hours  later  the  child  died. 

Case  XXVIII. — E.  W.,  2974,  aged  sixteen  months.  Diagnosis, 
bronchopneumonia.  Admission  second  day  of  disease.  Dis- 
charged unimproved.  Previous  history,  negative.  Full  term. 
In  July,  1908,  had  bronchitis.  No  other  sickness.  Twenty-four 
hours  ago  became  feverish  with  labored  and  rapid  breathing. 
Vomited  several  times.  Bowels,  no  movements  for  two  days. 
No  convulsions.  Mentally  clear,  but  restless.  Well-developed 
and  nourished  child.  Skin  and  mucous  membranes  pale.  No 
cyanosis.  Lungs,  very  slight  dulness  at  right  base  behind.  Slight 
high-pitched  breathing,  numerous  fine  moist  rales  at  both  bases 
behind  and  in  right  axilla.  Was  given  20  c.c.  leukocytic  extract 
on  admission.  Temperature,  from  102°  to  101.2°  F.  the  next  morn- 
ing, but  child  did  not  look  so  well.  The  same  dose  was  repeated 
on  the  next  day.  Temperature  rose  that  evening  to  102.5°  F., 
falling  the  next  morning,  however,  to  100.2°  F.  The  extract  was 
given  for  the  following  four  days,  from  10  to  20  c.c.  daily,  without 
any  apparent  effect  on  either  the  general  condition  of  the  child  or 
the  local  condition  in  the  lungs.  The  extract  was  discontinued 
on  December  21,  the  eighth  day  of  the  disease.  This  time  his 
condition  was  considerably  worse  than  on  entrance,  with  more 
marked  cyanosis,  and  dyspnoea  was  distressing.  Temperature, 
between  104°  and  102°  F.  Continued  in  hospital  until  December 
30,  nine  days  longer,  when  was  taken  home  against  advice,  unim- 
proved. 

Case  XXIX. — P.  B.,  2918,  aged  seven  years.  Diagnosis,  lobar 
pneumonia.     Admission  third  day  of  disease,  March  8.     Discharged 
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well.  Previous  history  negative.  Whooping  cough  one  year  ago. 
On  December  6,  forty-eight  hours  before  admission,  had  a  con- 
vulsion. Since  then  had  had  high  fever  and  seemed  very  sick. 
Vomited  once  the  first  day.  Slight  cough.  Delirious  most  of  the 
time.  Well-developed  and  nourished,  strong-looking  girl.  Good 
color  and  flushed  cheeks.  Slightly  delirious.  Lungs,  slight  dul- 
ness  on  left  front,  breathing  diminished  over  whole  left  side.  In 
left  back  opposite  upper  third  of  scapula  there  is  bronchial  breath- 
ing. She  was  given  10  c.c.  of  leukocytic  extract  on  entrance.  Tem- 
perature then  104.5.°  Rose  that  evening  to  105.2°  F.  Was  given 
10  c  c.  of  extract  next  morning,  and  again  that  evening.  Tempera- 
ture all  day,  103.5°  F.  Next  morning  the  dose  was  repeated.  That 
evening  temperature  fell  to  101°  F.,  and  next  morning  to  normal. 
Normal  on  sixth  day  of  disease.  This  girl  was  toxic  on  entrance, 
and  it  would  appear  that  her  toxicity  in  the  course  of  the  disease 
was  perhaps  modified  by  the  treatment. 

Case  XXX. — E.  C,  2923,  aged  nine  and  one-half  years.  Diag- 
nosis, lobar  pneumonia.  Admitted  third  day  of  disease,  March  8. 
Discharged  well.  Previous  history  negative.  Chickenpox  eighteen 
months  ago.  Cold  and  cough  last  two  or  three  weeks.  Two 
days  ago  (March  6)  had  a  "sick  spell,"  with  severe  abdominal 
pain.  Since  then  has  had  a  high  fever.  Has  been  very  sleepy. 
Delirious  the  past  twenty-four  hours.  Healthy  looking  child, 
good  color.  Slightly  delirious.  Alae  nasi  dilate  slightly  with 
inspiration.  Mucous  membranes  good  color.  Lungs,  dulness, 
diminished  bronchial  breathing,  and  a  few  very  fine  crackling  rales 
over  left  lower  lobe.  She  was  given  10  c.c.  of  leukocytic  extract 
on  admission.  Temperature,  104°  F.,  and  remained  so  all  the  next 
day,  when  she  also  received  two  doses  of  10  c.c.  each.  Her  tem- 
perature from  this  point  oscillated  between  101°  and  103°  F.  for 
the  next  three  days,  when  it  dropped  to  normal.  Received  last 
dose  of  leukocytic  extract  on  seventh  day  of  disease,  the  evening 
before  the  crisis.  This  case  apparently  showed  little  effect  of  the 
special  treatment. 

Case  XXXL — J.  ^NIc,  2928,  aged  six  years.  Diagnosis,  lobar 
pneumonia.  Admitted  third  day  of  disease,  March  9.  Discharged 
well.     Previous  history  negative.     Normal  child.     Had   whooping 
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cough  when  a  year  and  one-half  old,  also  measles.  On  March  7 
taken  suddenly  sick  with  chill.  Had  some  sore  throat,  high  fever. 
Vomited  once.  AVas  delirious  at  night.  No  convulsions.  Slight 
cough.  Well  developed  and  nourished.  Fairly  good  color.  Lungs, 
dulness  over  right  front  above  fourth  rib.  Bronchial  breathing 
over  this  area.  Dulness  and  bronchial  breathing  in  the  back 
above  spine  of  scapula.  There  had  been  no  change  in  condition 
on  the  sixth  day  of  disease.  On  that  day  child  received  10  c.c. 
of  leukocytic  extract.  Temperature  next  morning  had  fallen  from 
103.2°  to  101°  F.  Seventh  day  of  disease  also  received  10  c.c.  of 
leukocytic  extract.  Next  morning  temperature  was  normal.  It 
is  hard  to  say  in  this  case  whether  the  child  would  not  have  had 
its  crisis  at  this  time.     Child  was  not  very  sick  at  any  time. 

Case  XXXII. — M.  C,  2952,  aged  four  and  one-half  years. 
Diagnosis,  lobar  pneumonia.  Admitted  sixth  day  of  disease, 
March  28.  Discharged  well.  Previous  history:  Has  never  been 
sick  except  for  a  slight  attack  of  measles  and  whooping  cough. 
Five  day*  before  admission  taken  sick  with  vomiting,  but  did  not 
go  to  bed.  Has  had  a  slight  fever.  INIorning  of  admission,  how- 
ever, seemed  considerably  worse.  Complained  of  pain  in  stomach 
and  left  chest.  Breathing  was  very  rapid.  Continued  in  bed  all 
day  and  was  brought  to  the  hospital  in  the  evening  quite  sick. 
No  convulsions.  No  delirium.  Well  developed  and  nourished. 
Looked  sick.  Color  good.  Cheeks  flushed.  Lungs,  slight  dul- 
ness over  left  lower  lobe.  Breathing  is  diminished  and  slightly 
altered  in  quality.  Signs  are  those  of  early  pneumonia.  Ten  c.c. 
of  leukocytic  extract  was  given  on  the  following  morning,  the  sixth 
day  of  the  disease.  Temperature  next  morning  dropped  to  normal. 
Signs  in  limgs  cleared  up  very  rapidly. 

Case  XXXIII. — M.  R.,  2818,  aged  nineteen  months.  Diagnosis, 
lobar  pneumonia.  Admitted  eighth  day  of  disease.  Discharged 
well.  Previous  history  negative.  For  one  week  has  been  feverish, 
vomited  several  times.  Breathing  rapid,  coughed  a  good  deal. 
Has  taken  feedings  well.  No  convulsions.  Well  developed  and 
nourished.  Face  flushed.  Breathing  rapid,  but  not  particularly 
jerky  or  shallow.  I^ungs,  dulness  in  the  right  back  from  angle 
of  the  scapula  to  the  base.     High  pitched  breathing,  almost  pure 
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bronchial  at  angle  of  scapula.  Numerous  fine  moist  rales  through- 
out left  base.  Was  given  20  c.c.  of  leukocytic  extract.  Temperature 
fell  the  following  day  to  97°  F.,  and,  except  for  otitis  media  com- 
plicating convalescence,  there  was  nothing  further  to  note  in  this 
case,  and  it  is  hard  to  say  whether  the  extract  had  any  effect  in 
producing  a  crisis  so  soon  after  admission  to  the  hospital. 

Case  XXXIV. — J.  B.,  2866,  aged  nine  years.  Diagnosis,  lobar 
pneumonia.  Admitted  fourth  day  of  disease.  Discharged  well. 
Strong  history  of  tuberculosis  in  family.  Measles  when  four  years 
old,  followed  by  whooping  cough.  Scarlet  fever  when  six.  Is  always 
subject  to  colds.  Had  a  slight  attack  of  chorea  lately.  On  January 
25,  three  days  before  admission,  began  to  cough.  Pain  in  right 
side.  Worse  on  coughing.  Has  been  feverish.  Well  developed 
but  poorly  nourished.  Color  fair.  Breathing  not  much  accelerated, 
and  not  labored.  Lungs,  slight  dulness  in  right  base  below 
angle  of  scapula.  Fine  crackling  rales  m  this  area.  Breathing 
distant  and  bronchial  in  character.  Received  10  c.c.  of  leukocvtic 
extract  on  day  of  admission,  20  c.c.  the  following  day.  That  dav, 
the  fifth  of  the  disease,  temperature  dropped  to  normal.  In  this 
case  the  leukocytic  extract  may  have  had  some  effect  in  cutting 
short  the  duration,  though  the  child  was  never  at  any  time  very  sick. 

Case  XXXV. — E.  C,  2879,  aged  two  years.  Diagnosis,  lobar 
pneumonia.  Discharged  well.  This  was  an  amVjulance  case. 
There  was  no  history-  as  to  duration  of  disease  or  as  to  familv  or 
previous  history.  Well  developed  and  fairly  well  nourished. 
Slight  cyanosis.  Looked  sick.  Breathing  rapid  and  labored. 
Marked  dilatation  of  alse  nasi,  and  a  little  supraclavicular  retrac- 
tion. Lungs,  over  left  lower  lobe  marked  dulness.  Bronchial 
breathing.  A  few  coarse  moist  rales  throughout  both  chests. 
Morning  after  admission  received  10  c.c.  of  leukocvtic  extract. 
Temperature  next  morning  was  normal.  Lungs  cleared  up  rapidlv 
and  the  child  made  an  uneventful  recovery  except  for  double  otitis 
media.  It  would  not  be  fair  in  this  case  to  say  anything  about 
the  effect  of  the  extract,  as  little  is  known  about  the  duration  of  the 
disease. 

Case  XXXVI. — C.  C,  2884,  aged  ten  months.  Diagnosis, 
lobar   pneumonia.     Admitted    third    day   of   disease.     Discharged 


202     FLOYD,  LUCAS:  A  STUDY  OF  LEUKOCYTIC  EXTRACT 

well.  When  four  months  old  had  bronchitis.  Two  days  before 
admission  began  to  vomit,  was  feverish,  acted  heavy  and  sleepy. 
Little  cough.  Cries  when  disturbed.  No  convulsions.  Phvsical 
examination,  good  healthy  baby,  slightly  cyanosed.  Respiration 
rapid.  Marked  dilatation  of  ala-  nasi.  Some  supraclavicular 
retraction.  Lungs,  slight  dulness  in  right  axilla  before  fourth 
rib  extending  into  the  front.  In  right  back  below  midscapula 
a  little  more  marked  dulness.  Breathing  over  right  lower  lobe  is 
diminished,  somewhat  bronchial.  This  child  received  10  c.c. 
of  leukocytic  extract  on  day  of  admission.  Temperature  next 
morning  fell  and  lungs  began  to  clear  up,  but,  as  the  child  had 
double  otitis  media  develop  on  the  third  day  after  admission,  the 
temperature  went  up  again  and  remained  so  for  three  days.  The 
lung  conditions  in  this  case  cleared  up  apparently  slightly  more 
rapidly  than  usual,  although  it  must  be  said  that  in  infants  the 
crisis  is  liable  to  come  earlier  than  in  adults. 

(We  take  the  opportunity  to  thank  Drs.  Shattuck,  Gannett,  and 
Vickery,  of  the  Massachusetts  General  Hospital,  and  Dr.  T.  ]\I. 
Rotch,  of  the  Children's  Hospital,  for  allowing  this  work  to  be  done 
in  their  wards.) 
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RESEMBLANCES   BET^^TEX  THE   CLINICAL  EFFECTS 

OF  PNEOIOCOCCIC  AND  MENINGOCOCCIC 

INFECTIONS. 


By  ROBERT  B.   PREBLE,  M.D., 

OF    CHICAGO. 


The  systematic  employment  of  blood  culture  methods  in  all 
cases  of  obscure  infections  has  shown  that  the  pneumococcus  is 
frequently  the  cause  of  clinical  pictures,  which  differ  widely  from 
each  other  and  from  the  commonest  effect  of  this  organism,  the 
croupous  pneumonia.  However,  careful  review  of  any  large  number 
of  these  cases  ■v\'ill  show  that  there  are  certain  features  which  recur 
with  great  constancy,  no  matter  how  much  the  cases  may  differ 
from  each  other.  These  phenomena  I  have  come  to  regard  as  the 
specific  effects  of  the  pneumococcus,  and  from  them  I  have  been 
able  repeatedly  to  predict  the  results  of  the  blood  culture.  These 
effects  are  four  in  number,  and  while  no  one  of  them  is  peculiar 
to  the  pneumococcic  infection,  the  combination  of  no  three  of 
them,  much  less  all  four  of  them,  is  seen  in  the  course  of  any  other 
infection  except  one. 

The  first  of  these  is  the  acuity  of  the  onset  of  the  symptoms  of 
infections.  Pneumonia  is  conspicuously  a  disease  of  sudden 
onset,  the  patient  in  most  instances  being  able  to  fix  not  only  the 
day,  but  in  many  instances  the  hour,  and  even  the  minute  when 
the  symptoms  began.  This  is  equally  true  of  other  forms  of 
pneumococcic  infections.  The  sudden  onset  of  symptoms  is, 
of  course,  not  peculiar  to  this  infection,  for  there  are  numerous 
other  organisms  which  initiate  symptoms  ecjually  suddenly. 

The  second  effect  is  the  polymorphonuclear  leukocytosis,  and 
it,   too,   is  common  to  many  other  infectious  processes,  some  of 
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which  are  also  characterized  by  sudden  onset,  although  there  are 
several  of  the  very  acute  infectious  processes  unaccompanied  by 
a  leukocytosis. 

The  third  effect  of  the  pneumococcus,  an  herpetic  eruption, 
is  much  more  highly  specific,  being  present  in  a  large,  though  not 
constant  percentage  of  the  cases,  and  being  common  to  but  two 
other  infections,  namely,  the  malaria,  a  process  due  to  an  organism 
of  so  widely  differing  nature  that  no  consideration  of  it  is  here 
necessary,  and  secondly,  the  meningococcic  infection,  in  which, 
like  the  pneumococcic  infections,  herpes  are  very  common.  More- 
over, the  herpetic  eruption  occurs  usually  over  the  same  nerves, 
one  or  the  other  of  the  lower  branches  of  the  fifth  cranial  nerves, 
although  in  either  it  may  occur  over  any  other  nerves.  The  herpetic 
eruption  in  the  cases  of  meningitis  is  not  to  be  referred  to  the 
meningitis,  for  in  no  other  form  of  inflammation  of  this  membrane 
is  herpes  common,  except  in  those  cases  which  are  due  to  the 
pneumococcus. 

When  we  consider  these  three  effects,  not  singly,  but  in  a  group, 
one  finds  that  while  there  are  many  infections  causing  a  combination 
of  the  first  and  second  and  one  infection  causing  the  combination 
of  the  first  and  third,  there  is  no  other  infectious  disease  in  which 
all  three  of  them  occur  except  in  cases  of  the  so-called  epidemic 
meningitis. 

Now,  if  to  these  three  one  other  is  added,  the  resemblance  between 
the  two  processes  is  not  increased  by  any  mere  arithmetical,  but 
by  a  considerable  geometrical  progression. 

For  years  the  extremely  low  chloride  excretion  in  the  urine  in 
cases  of  pneumonia  has  been  appreciated  and  has  been  utilized 
both  as  a  means  of  diagnosis  and  prognosis,  but  it  is  not  yet  as 
generally  known  as  it  should  be  that  in  other  forms  of  pneumococcic 
infections,  such  as  tonsillitis,  endocarditis,  meningitis,  sepsis  with- 
out localization,  the  same  extremely  low  chloride  excretion  is 
found.  This  I  regard  as  a  fourth  specific  effect  of  pneumococcic 
infection. 

Naturally  this  has  suggested  a  study  of  the  urine  of  cases  of 
meningitis  as  to  the  chloride  excretion.  No  light  upon  the  subject 
is  thrown  by  a  study  of  the  literature,  for  so  far  as  I  have  been  able 
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to  find  no  mention  is  made  of  it,  but  in  all  the  cases  of  epidemic 
meningitis  which  I  have  of  late  seen,  not  a  large  number,  it  is  true, 
have  shown  the  same  low  chloride  excretion  which  is  shown  by 
cases  of  pneumonia.  We  find,  therefore,  that  while  there  are 
several  infectious  processes  which  show  combinations  of  two  of 
the  specific  effects  of  pneumococcic  infections,  there  is  no  other 
except  the  meningococcic  infection  which  shows  a  combination 
of  three,  much  less  one  of  all  four  of  these  effects. 

These,  however,  do  not  exhaust  the  similarities  between  the  two 
infections.  There  are  certain  complications  w'hich  occur  with 
greater  or  less  frecjuency  with  pneumococcic  infections,  such  as 
endocarditis,  pericarditis,  arthritis,  and  otitis  media,  and  it  is  interest- 
ing to  note  that  these  same  complications  occur  also  with  the  menin- 
gococcic infections.  Not  much  stress  can  be  laid  upon  this,  for 
these  same  things  occur  in  many  other  infections.  There  is,  how- 
ever, one  point  upon  which  I  should  like  to  lay  some  stress,  namely, 
that  of  the  endocarditis.  It  has  long  been  my  opinion,  based  purely 
upon  clinical  observation,  that  endocarditis  of  pneumococcic 
origin  occurs  when  the  cocci  are  of  low  virulence,  and  this  opinion 
has  recently  been  experimentally  confirmed  by  Rosenau.  If, 
then,  the  suspicion  is  correct  that  the  meningococcus  is  a  pneu- 
mococcus  of  lowered  virulence,  then  one  would  expect  to  find 
endocarditis  more  common  as  a  complication  of  the  epidemic 
meningitis  than  it  is  in  pneumonia  in  the  young.  Pneumococcic 
endocarditis  as  a  complication  of  pneumonia  of  the  old  or  of  those 
having  an  antecedent  valvular  lesion  must  be  excluded  from  con- 
sideration. One  must  also  make  allowance  for  the  fact  that  certain 
of  the  cases  of  meningitis  run  so  acute  a  course  that  there  is  not 
time  enough  to  recognize  clinically  a  developing  endocarditis. 
Nothing  very  definite  can  be  said  upon  endocarditis  as  a  com- 
plication of  meningitis,  because  of  the  lack  of  data  in  literature 
even  in  the  reports  upon  autopsies  made  but  few  details  are  stated. 
I  feel  sure  that  the  lessened  mortality  from  this  disease,  such  as 
we  seem  warranted  in  expecting  from  the  antimeningococcus 
serum,  will  be  accompanied  by  numerous  reports  of  subsequent 
endocarditis. 

The  frequency  with  which  meningitis  is  accompanied  by  pneu- 
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monia  may  have  some  bearing  upon  the  question  of  the  relationship 
of  the  two  organisms,  but  here  again  we  lack  data.  Practically 
all  of  the  early  literature  upon  the  question  is  valueless,  and  no 
doubt  many  of  the  instances  in  which  the  two  processes  were 
associated  are  due  to  the  pneumococcus,  which  admittedly  may 
cause  either  or  both. 

Another  point  of  resemblance  between  the  two  diseases  is  that 
of  their  seasonal  distribution.  The  accompanying  curves  show 
the  percentage  distribution  according  to  months.  They  are  rather 
grossly  alike,  but  would  probably  more  closely  resemble  each  other 
if  they  were  upon  anything  like  a  similar  number  of  cases.     The 
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pneumonia  curve  by  its  smoothness  suggests  that  it  is  based  upon 
a  large  series  of  cases,  and  this  is  true,  for  it  is  made  up  from  tables 
including  over  600,000  cases,  while  the  meningitis  curve  is  based 
on  but  6000  bacterially  confirmed  cases. 

It  was  formerly  stated  that  the  epidemic  meningitis  did  not  end 
by  crisis,  one  of  the  most  striking  peculiarities  of  the  pneumococcic 
infections,  and  this  was  true,  but  since  the  introduction  of  the 
Flexner-Jobling  serum  this  is  no  longer  so,  for  all  who  have  observed 
the  effects  of  this  serum  in  many  cases  report  endings  as  critical  as 
any  seen  in  pneumonia. 

Another  interesting  thing  about  the  epidemic  meningitis  is  that 
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cases  occur  sporadically  separated  from  all  known  sources  of 
infection,  and  this,  too,  though  the  meningococcus  is  an  organism 
known  to  have  but  little  resistance  to  outside  influences.  This 
fact  is  difficult  to  explain  if  one  admits  that  the  meningococcus  is 
an  independent  organism,  but  not  so  difficult  if  one  assumes  that 
it  is  merely  a  modified  pneumococcus,  an  organism  which  is  practi- 
cally ubiquitous. 

It  must  be  admitted  that  many,  possibly  the  great  majority,  of  the 
cases  of  sporadic  epidemic  meningitis  are  not  truly  instances  of 
this  disease,  but  even  so,  there  seems  nowhere  any  disposition  to 
question  the  occurrence  of  sporadic  cases. 

In  contrast  with  these  clinical  resemblances  one  finds  certain 
others  of  clinical  differences  which  are  significant,  namely,  the 
striking  difference  in  the  age  distribution  of  the  two  diseases,  one 
being  conspicuously  a  disease  of  childhood,  while  the  other  occurs 
most  often  in  adult  life.  The  second  point  is  the  frequency  with 
which  the  meningitis  is  associated  with  a  hemorrhagic  diathesis,  as 
shown  by  petechial  eruptions.  Such  a  diathesis  is  not  unkno"v\m  in 
pneumonia,  but  it  is  extremely  rare.  I  can  recall  but  two  instances 
of  it,  if  one  excludes  the  not  infrequent  cases  of  early  hemoptysis  in 
pneumonia. 

It  appears  to  me  that  the  points  of  resemblance  between  the  two 
infections  are  sufficiently  striking  to  warrant  serious  consideration 
by  the  bacteriologists  who,  without  exception,  I  believe,  regard 
the  two  causal  organisms  as  absolutely  distinct,  although  admitting 
that  they  have  many  points  in  common,  so  many,  indeed,  that  their 
dift'erentiation  is  so  difficult  that  much  of  the  early  work  upon  the 
bacteriology  of  meningitis,  and  notably  that  of  the  nose  and  phar\'nx 
in  this  disease,  must  be  disregarded. 


DISCUSSION. 


Dr.  Willl^m  Osler:  This  is  a  very  valuable  and  instructive  paper.  Many 
of  us  have  had  brought  before  us  the  great  similarity  of  these  two  diseases,  and 
yet  there  are  striking  peculiarities  and  differences  when  you  consider  simply  the 
meningitis  of  the  two  infections.  The  source  of  origin  is  the  same— the  nasal  and 
accessory  fossae — and  yet  there  are  two  very  striking  differences  in  the  menin- 
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gitis  of  the  pneumo'coccus  and  the  meningococcus.  The  pneumococcus  infec- 
tion is  uniformly  fatal.  I  do  not  know  of  any,  except,  perhaps,  Dr.  Preble 
and  Dr.  Xetter,  who  have  reported  recovery,  but,  at  any  rate,  how  many  cases  of 
pneumococcic  meningitis  have  you  seen  recover  ?  Very  few.  I  have  never  seen 
a  case  recover.  And  that,  I  think,  is  one  very  important  point.  And  the  other  is 
the  difference  in  the  distribution  in  the  nervous  system.  The  pneimiococcic 
meningitis  is  rarely,  if  ever,  a  spinal  affair,  whereas,  as  we  all  know,  the  meningo- 
coccus may  be  a  spinal  affair  only  or  a  cerebrospinal.  Then  the  visceral  complica- 
tions of  the  two  diseases  are  very  different.  An  endocarditis,  which  is  so  common 
in  pneumococcic  infection,  is  very  rare  in  cerebrospinal  fever,  and  the  pleurisies 
of  the  other  serious  infections,  so  far  as  I  know,  are  also  very  rare  There  is 
no  question  about  the  similarity  in  the  seasonal  conditions,  but  I  think  the  two 
diseases  are  clinically  in  all  their  manifestations  pretty  sharply  separated  from 
each  other — much  more  sharply  separated  clinically  than  the  two  organisms  are 
bacteriologically,  for  I  have  often  spoken  of  the  meningococcus  as  the  half-sister, 
and  a  very  poor  half-sister  at  that,  of  the  pneumococcus. 

Dr.  Henry  Koplik:  I  think  there  is  a  manifest  similarity  between  the  infec- 
tion of  the  meningococcus  and  the  pneumococcus,  especially  in  the  cerebral 
symptoms.  The  more  I  see  of  pneumonia  with  cerebral  symptoms,  the  more  I 
am  impressed  with  the  impossibility  at  the  outset  in  some  cases  to  differentiate  the 
presence  or  absence  of  a  meningitis  in  a  given  case  of  pneumonia.  I  have  had 
this  illustrated  in  several  cases  this  year. 

One  child  I  remember  especially.  When  she  came  into  the  hospital  she  had  a 
very  obscure  central  process,  and  the  assistants  insisted  that  there  was  a  menin- 
gitis. I  waited  two  or  three  days,  and  the  symptoms,  which  were  exactly  identical 
with  those  of  a  meningococcic  infection,  or,  we  will  say,  meningitis,  cleared 
up,  and  the  physical  signs  of  pneumonia  developed  more  prominently,  to  the 
satisfaction  of  everybody. 

This  is  very  trying  in  a  clinical  way.  At  the  bedside  you  find  a  small  patch 
of  pneumonia,  and  you  feel  that  you  would  like  to  decide  definitely  whether  the 
patient  has  meningitis.  The  question  of  lumbar  puncture  comes  up,  and  if  we 
'are  not  able  to  decide  from  the  clinical  symptoms  whether  an  infection  of  the 
meninges  has  taken  place  or  not,  a  lumbar  puncture  should  be  made  to  decide 
the  question. 

Another  point  I  wish  to  bring  out  is  this:  Given  a  pneumococcic  infection  of 
the  lung  of  a  very  severe  type,  with  a  complication,  we  will  say,  of  meningitis  or 
of  peritonitis  or  of  endocarditis,  it  does  not  necessarily  follow  that  that  infection 
is  pneumococcic.  We  have  had  cases  in  which  such  infections  of  the  peritoneum 
or  the  meninges  with  pneumonia  was  streptococcic  or  meningococcic. 

Dr.  E.  Libmax:  I  have  seen  one  case  of  pneumococcic  meningitis  recover. 
Pneumococci  were  found  in  the  cerebrospinal  fluid.  There  was  no  demonstrable 
primary  focus. 
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Concerning  the  questions  Dr.  Preble  brought  up,  as  to  the  diminished  virulence 
of  the  pneumococci  causing  endocarditis,  our  experience  does  not  coincide 
exactly  with  that  of  Rosenau.  We  have  made  a  study  of  between  20  and  30 
cases  of  the  long-continued  forms  of  endocarditis  due  to  the  presence  of  organisms 
in  the  blood  which  belong  in  the  pneumococcus-streptococcus  group,  but  we  have 
not  been  willing  to  classify  the  organisms  we  have  found  as  pneumococci.  We 
are  rather  inclined  to  believe — and  we  have  data  to  uphold  our  belief — that  the 
organisms  are  peculiar  streptococci,  streptococci  which  have  been  diminished  in 
virulence  by  long  continuance  in  the  body,  and  which  have  acquired  in  the  body 
the  power  of  fermenting  inulin,  which  streptococci  do  not  usually  have.  Per- 
sonally, I  do  not  believe  there  is  any  relationship  between  the  pneumococcus  and 
meningococcus. 

We  had  one  case  in  which  the  patient  had  a  meningitis  due  to  the  meningo- 
coccus, but  pnemnococci  were  found  in  the  blood.  We  inferred  that  an  inter- 
current pneumonia  might  have  been  overlooked.  At  autopsy  a  pneumococcus 
bronchopneumonia  was  found. 

As  to  peritonitis,  there  is  a  form  of  so-called  primary  peritonitis  which  is  due 
to  the  streptococcus,  but  the  larger  number  of  cases  is  due  to  the  pneumococus. 
It  is  a  curious  thing  that  in  a  peritoneal  exudate  the  pneumococcus  has  a  tendency 
to  lose  its  characteristic  properties  and  resembles  very  closely  a  streptococcus. 
You  mav  encounter  a  case  in  which  you  will  have  the  pneumococcus  in  the  blood 
and  streptococci  in  the  peritoneal  fluid.  If  you  cultivate  the  organism  you  may  be 
able  to  reconvert  it  into  a  pneumococcus.  It  is,  therefore,  necessary  to  be  very 
careful  in  studying  these  cases. 

Dr.  George  ^NI.  Sterxberg:  I  only  want  to  make  one  remark,  and  that  is, 
that  the  pneumococcus  is  a  streptococcus.  You  find  it  as  a  diplococcus  in  the 
blood,  but,  especially  in  liquid  cultures,  you  frequently  find  it  in  chains.  I  sup- 
pose this  is  generally  recognized. 

Dr.  a.  Jacobi:  There  was  a  case  a  number  of  years  ago  of  a  child,  aged  three 
or  foiu"  years,  brought  into  the  service  in  Roosevelt  Hospital,  New  York,  with 
convulsions,  one  attack  of  convulsions  following  another,  contracted  pupils,  and 
absolute  unconsciousness.  At  the  same  time  there  was  an  irregular  pulse  and 
frequent  respiration.  That  drew  my  attention  naturally  to  the  lungs.  A  begin- 
ning pneumonia  was  found.  The  brain  symptoms  continued.  On  the  second 
day  it  was  noticed  that  there  was  very  little  urine.  There  were  granular  casts, 
with  a  little  blood,  and  there  were  numerous  pneumococci.  It  was  taken  then  for 
a  case  of  a  general  pneumococcus  invasion,  including  the  lungs,  the  brain,  and 
the  kidneys.  The  case  ran  a  ver\'  favorable  course  after  the  fourth  day.  At  that 
time  there  was  a  large  elimination  of  urine,  with  piles  of  pneumococci,  which 
disappeared  on  the  fifth  and  sixth  days  very  rapidly.  At  the  same  time  the  brain 
symptoms  disappeared,  and  the  pneumonia  got  well  in  the  general  way.  Now, 
there  was  a  case  of  general  pneumococcus  invasion  which  got  well.     It  so  hap- 

Am  Pliys  14 


210  DISCUSSION 

*  pened  that  within  a  very  few  weeks  we  had  another  case  of  the  same  descrip- 
tion,  which  ran  the  same  course.  And  that  is  what  makes  the  remark  of  Dr 
Osier  surprise  me  so  when  he  said  that  the  majority  of  these  cases  will  not  get 
well.  At  that  time  I  received  the  impression  that  these  pneumococcus  invasions 
would  have  more  tendency  to  get  well  than  to  terminate  fatally.  I  do  not  know 
how  that  is,  whether  I  had  those  two  exceptional  cases  at  the  same  time  acci- 
dentally, or  whether  the  cases  are  really  more  frequent. 

Dr.  William  Osler:  There  is  where  the  point  comes  in.  If  you  count  all  the 
cases  of  pneumonia  with  marked  cerebral  symptoms — contracted  pupils,  retracted 
head,  and  all  the  symptoms  of  meningitis — of  course,  they  get  well,  but  that  is  not 
what  I  am  talking  about.  I  am  talking  about  the  cases  with  actual  meningitis, 
in  which  you  have  determined  by  lumbar  puncture  the  presence  of  the  pneumo- 
coccus. Those  cases  we  all  know  very  rarely  get  well.  We  know  that  strepto- 
coccic meningitis  and  pneumococcic  meningitis  are  almost  always  fatal,  while 
in  meningococcic  meningitis  25  per  cent,  of  the  cases  get  well. 

Remember  that  you  may  have  the  pneumococcus  grow  from  your  lumbar 
puncture  without  actually  a  widespread  meningitis,  as  undoubtedly  you  may 
have  typhoid  bacilli  and  tubercle  bacilli  in  the  serum  from  a  lumbar  puncture 
without  actual  meningitis. 

Dr.  L.  F.  Barker:  I  think  any  one  who  makes  systematic  animal  inoculations 
with  the  serum  of  patients  suffering  from  pneumonia  will  be  surprised  at  the  very 
large  number  of  cases  in  which  the  pneumococcus  can  be  demonstrated  in  the 
blood.  Dr.  Welch  and  I,  a  few  years  ago,  made  a  considerable  number  of  such 
inoculations,  and  many  of  the  rabbits  and  mice  died  with  general  pneumococcus 
septicemia.  It  is  a  very  common  experience.  Recently  Dr  Strouse  and  Dr. 
Clough  have  been  following  this  matter  systematically  in  the  clinic,  and  find  a 
very  large  percentage  of  general  pneumococcic  infections — that  is,  blood  infec- 
tions— in  pneumonia. 

The  condition  of  meningismus  as  contrasted  with  meningitis  cannot  be  too 
much  emphasized,  it  seems  to  me.  We  all  know  how  common  it  is  in  pneumonia, 
typhoid  fever,  and  similar  infections  to  see  contraction  of  the  neck,  and  other 
signs  which  make  us  suspect  meningitis,  and  yet  the  lumbar  puncture  may  be 
quite  negative ;  if  they  come  to  autopsy  there  is  found  no  meningitis ;  often  they  go 
on  to  recovery  without  developing  a  definite  meningitis.  I  think,  then,  that  men- 
ingismus must  be  recognized  as  a  definite  clinical  phenomenon,  probably 
toxic  in  its  origin,  and  not  due  to  an  actual  infection  of  the  meninges. 

Dr.  J.  J.  Kinyoun:  I  would  like  to  ask  Dr.  Preble  whether  he  has  made  any 
experiments  with  the  autolysis  of  the  pneumococcal  cultures  as  compared  with 
the  meningococcus.  Some  experiments  made  two  or  three  years  ago  with  these 
organisms  showed  that  there  was  no  autolytic  toxin  formed  in  the  pneumococcus, 
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whether  the  organism  was  of  a  virulent  type  or  not,  whereas  it  was  an  easy  matter 
to  obtain  an  autolytic  toxin  from  the  meningococcus. 

Dr.  Lewis  A.  Coxxer:  I  want  to  ask  Dr.  Preble  whether  he  has  any  data, 
bearing  on  the  question  of  the  chloride  excretion  in  other  blood  infections,  par- 
ticularly those  due  to  .streptococcus.  In  other  words,  whether  he  is  convinced 
that  a  low  chloride  excretion  is  a  peculiarity  of  pneumococcic  and  meningococcic 
septicemia. 

Dr.  Preble:  I  am  afraid  I  failed  to  make  myself  clear,  because  all  of  the 
discussion  has  been  upon  what  appears  to  me  to  be  altogether  the  unimportant 
aspect  of  the  matter.  The  things  that  I  wished  to  hear  expressions  about  were 
the  four  points  of  resemblance  in  the  clinical  effects  rather  than  the  complications, 
because  the  complications  of  pneumonia  and  meningitis  are  shared  by  a  wide 
variety  of  other  infective  processes,  and  you  will  never  get  anywhere  by  a  discus- 
sion of  the  complications. 

I  would,  however,  say  with  regard  to  Dr.  Osier's  remarks  that  the  frequency 
with  which  infections  of  the  serous  membranes  occur  in  meningitis  has  been 
used  as  an  argument  against  the  identity  of  the  two  organisms,  exactly  the 
obverse  of  his  statement. 

In  regard  to  the  pneumococcic  meningitis,  I  have  seen  cases  of  pneumococcic 
meningitis  recover,  cases  where  the  diagnosis  was  not  based  upon  the  sympto- 
matology, but  upon  lumbar  puncture,  and  recover  with  as  beautiful  a  crisis  as 
ever  seen  in  ordinary  pneumonia. 

In  regard  to  Dr.  Conner's  question  as  to  the  chloride  excretion,  a  low  chloride 
excretion  is  shared  by  all  acute  infections,  but  there  is  no  other  infection  in  which 
the  excretion  of  chloride  reaches  so  low  a  point,  so  low  sometimes  that  the  urine 
seems  to  contain  practically  no  chlorides  at  all,  and  that  peculiarity  of  the  urine 
is  shared  by  the  meningococcic  infection,  but  not  by  any  other  infection  of  which 
I  know. 

In  regard  to  Dr.  Kinvoun's  question,  I  must  say  that  I  have  made  no  studies 
of  that  sort. 

It  is  a  matter  of  regret  to  me  that  the  points  that  I  wanted  discussed  have  not 
been  mentioned  at  all. 
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It  is  generally  admitted  :;hat  locomotor  ataxia  is  due  to  disease 
of  the  posterior  nerve  roots  and  of  the  posterior  columns  of  the 
spinal  cord.  Various  lesions  in  the  nervous  system  have  been 
described  in  fatal  cases  of  paralysis  agitans,  but  there  is  no  common 
agreement  in  this  connection,  while,  on  the  other  hand,  evidence 
has  been  presented  in  favor  of  the  view  that  the  symptoms  of  the 
disorder  are  attributable  to  changes  in  the  muscles  themselves. 
The  one  disease  is,  in  the  vast  majority  of  cases,  caused  by  ante- 
cedent syphilis,  while  of  the  other,  it  may  be  definitely  stated  that, 
although  the  ultimate  etiological  factors  are  unknown,  syphilis 
certainly  is  not  to  be  included  among  them.  Neither  have  the  two 
affections  anything  in  common  symptomatologically.  In  fact,  they 
may  be  looked  upon  somewhat  as  clinical  antitheses,  the  one  being 
characterized  by  a  condition  of  muscular  hypotonia,  the  other  by 
a  condition  of  muscular  hypertonia.  Their  associated  occurrence 
in  a  given  case,  therefore,  can  be  viewed  only  as  a  mere  coincidence. 
Inasmuch  as  both  diseases  are  not  altogether  common,  it  is  not 
surprising  that  such  association  should  be  infrequent.  To  the 
small  number  of  cases  of  this  kind  recorded  in  the  literature,  I  am, 
through  the  courtesy  of  Dr.  Jolm  K.  Mitchell,  permitted  to  add 
another  instance. 

A  married  white  man,  aged  seventy  years,  occupied  as  a  farmer, 
applied  at  the  Orthopedic  Hospital  and  Infirmary  for  Nervous 
Diseases,  October  24,  1904,  complaining  that  for  more  than  a  year 
he  had  been  suffering  from  attacks  of  shooting  pain  in  the  left  lower 
extremity,  with  numbness  of  the  left  thigh  and  a  sense  of  weakness, 
and   also  impairment  of  vision.     Sexual  desire  had   been  absent 
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for  two  years.  The  functions  of  the  bladder  and  the  rectum  were 
preserved.  There  was  a  sense  of  tinghng  on  the  forehead,  but  no 
vertigo.  The  gait  was  somewhat  awkward  and  ataxic.  Station 
was  rather  good  with  the  eyes  open,  but  poor  when  the  eyes  were 
closed.  Coordination  was  preserved  in  the  upper  extremities,  but 
there  was  some  tremor  of  the  hands.  Sleep  was  poor.  The  appetite 
was  fairly  good.  The  bowels  were  constipated.  The  radial  arteries 
were  tortuous  and  felt  atheromatous.  The  knee-jerks  were  absent 
and  the  elbow-jerks  w^ere  diminished.  The  pupils  were  small, 
reacting  in  accommodation,  but  not  to  light.  There  was  no  diplopia, 
and  the  ocular  movements  w^re  well  performed.  The  visual  fields 
were  concentrically  contracted  from  advanced  optic  atrophy.  The 
field  for  green  was  entirely  abolished.  The  changes  were  more 
advanced  in  the  left  eye  than  in  the  right.  There  was  a  large  hernia 
in  each  inguinal  region.  The  action  of  the  heart  was  rhythmic, 
its  sounds  clear.  The  patient  denied  all  history  of  venereal  infec- 
tion and  of  any  other  disease  as  well.  He  had  been  exposed  a 
good  deal  to  cold,  but  he  had  suffered  no  traumatism  and  from 
no  form  of  intoxication,  although  he  indulged  moderately  in  the 
use  of  tobacco  and  of  alcohol. 

Under  treatment  with  moderate  doses  of  potassium  iodide,  improve- 
ment in  the  subjective  symptoms  took  place,  but  various  paresthesise, 
such  as  a  feeling  of  swelling  and  drawing  about  the  mouth,  itching 
of  the  eyes  and  nose,  numbness  in  the  lower  extremities,  about  the 
hips,  on  the  back  and  chest,  and  the  genitalia,  a  sense  of  crushing 
of  the  breast,  of  weight  and  pressure  on  the  chest,  of  stiffness  of  the 
lower  jaw,  a  feeling  of  looseness  of  the  teeth,  stinging  pain  in  the 
face,  made  their  appearance,  and  the  tremor  became  rather  more 
marked.  There  was  considerable  lacrymation,  which  was  only 
partially  diminished  by  dilatation  of  the  lacrymal  ducts  and  the  use 
of  collyria.  Headache  became  a  rather  marked  and  constant 
symptom. 

In  the  summer  of  1905  the  man  was  in  the  hospital  for  ten  weeks, 
where,  in  addition  to  other  treatment,  he  was  given  a  course  of 
coordination  exercises,  and  he  improved  in  many  directions.  Later 
many  of  the  previous  symptoms  returned,  and  they  gradually 
grew  worse.     In  April,  1906,  it  was  noted  that  the  patient  could 
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walk  well,  maintaining  his  equilibrium  except  in  rising  suddenly 
from  a  sitting  posture.  Vision  grew  worse  and  appeared  to  be 
obscured  by  a  mist.  There  was  complaint  of  pain  in  various  parts 
of  the  body,  with  itching  in  some  and  numbness  in  other  situations. 
In  May  the  gait  was  awkward  and  ataxic,  station  unsteady  and 
swaying.  It  was  now  particularly  noted  that,  on  standing  with 
the  eyes  closed,  the  right  hand  became  involved  in  tremor  not 
apparent  on  voluntary  movement.  The  gait  gradually  grew  more 
ataxic  and  staggering,  and  the  condition  of  the  patient  became 
worse  in  other  respects.  The  countenance  was  observed  to  be 
fixed,  and  there  was  also  some  tremor  of  the  head.  For  the  first 
time  the  presence  of  paralysis  agitans  was  definitely  recognized. 
There  was  persistent  complaint  of  numbness  of  the  buttocks,  peri- 
neum and  adjacent  thighs,  and  girdle  sense  developed.  Dryness 
of  the  mouth  and  stiffness  of  the  jaws  also  caused  annoyance.  Dis- 
comfort was  occasioned  by  a  sense  of  a  foreign  body  in  the  throat 
that  would  not  come  up  or  go  down.  In  May,  1907,  there  was 
much  difficulty  in  walking,  on  account  of  swaying  and  staggering, 
and  the  feet  were  moved  clumsily.  In  June  there  was  twitching 
of  the  face  and  jerking  during  sleep.  In  August,  station  was  ex- 
tremely unsteady  and  tremor  in  the  right  upper  extremity  was 
marked. 

The  patient  presented  himself  at  the  hospital  for  the  last  time 
on  December  30,  1907.  Subsequently  I  learned,  on  inquiry,  that  he 
had  died  within  an  hour  on  September  3,  1908,  in  an  apoplectic 
attack,  in  all  probability  due  to  rupture  of  a  rigid  cerebral  vessel. 
His  eyesight  had  grown  gradually  worse,  but  the  pricking  and 
stinging  sensations  in  the  face  were  absent  during  the  last  six  months 
of  life.  His  daughter,  when  spoken  to  about  the  tremor,  said  that 
to  her  knowledge  there  had  been  some  shaking  of  the  hands  at 
times  for  many  years. 

We  thus  have  a  case  of  locomotor  ataxia  in  an  elderly  man, 
exposed  in  his  occupation  to  the  elements  and  without  a  history 
of  syphilis,  in  the  course  of  which  symptoms  of  paraylsis  agitans 
appeared  and  went  on  to  classic  development.  As  already  stated, 
there  appears  to  be  no  reason  to  believe  that  the  association  was 
other  than  accidental. 


eshxer:  locomotor  ataxia  and  paralysis  agitans     215 

The  first  reference  to  the  association  of  locomotor  ataxia  and 
paralysis  agitans  that  I  have  been  able  to  find  is  contained  in  a 
graduation  thesis  by  Anton  Heimann/  on  paralysis  agitans.  Herein 
is  contained  the  report  of  a  case  occurring  in  a  man,  aged  fifty-two 
years,  with  symptoms  of  locomotor  ataxia,  who  presented  tremor 
of  the  lower  lip  and  of  the  right  upper  extremity  on  excitement; 
and  of  a  second  case,  ocurring  in  a  man,  aged  sixty-six  years,  with 
some  of  the  symptoms  of  both  locomotor  ataxia  and  paralysis 
agitans.  S.  Placzek^  reports  a  case  of  locomotor  ataxia  in  a  man, 
aged  fifty-two  years,  in  the  course  of  which,  symptoms  of  paralysis 
agitans  developed.  WeiP  reports  the  case  of  a  woman  presenting 
symptoms  of  both  locomotor  ataxia  and  paralysis  agitans.  At  a  meet- 
ing of  the  x\erztlicher  Verein  zu  Hamburg,  Hess^  exhibited  a  woman, 
aged  sixty  years,  presenting  symptoms  of  both  diseases. 

Under  the  title  of  tromoparalysis  tabioformis,  J,  U.  A.  Wertheim- 
Salomonson^  reports  a  similar  association  in  a  man,  aged  fifty-six 
years,  who  at  one  time  had  suffered  from  a  transitory  left  hemi- 
paresis  and  at  another  time  from  loss  of  consciousness  without 
subsequent  palsy.  There  was  some  weakness  of  both  extremities 
on  the  right  side,  and  memory  and  intelligence  were  enfeebled. 
The  disorder  was  looked  upon  not  as  a  simple  combination  of 
diseases,  but  as  a  distinct  and  separate  affection,  possibly  due  to 
posterior  column  disease  of  unusual  pathogenesis — perivascular 
insular  sclerosis.  Seiffer®  reports  again  the  cases  previously  placed 
on  record  by  Placzek  and  Weil.  J.  H.  W.  Rliein^  reports  the  case 
of  a  man,  aged  fifty-seven  years,  presenting,  in  addition  to  symptoms 
of  locomotor  ataxia,  fine  rhythmic  tremor  of  the  hands  "resembling 
in  a  striking  manner  that  seen  in  Parkinson's  disease."  The  tremor 
was  considered  an  unusual  symptom  of  locomotor  ataxia  rather 
than  an  actual  manifestation  of  paralysis  agitans.  G.  Kodderman^ 
reports  the  case  of  a  woman,  aged  sixty-two  years,  presenting 
symptoms  of  both  locomotor  ataxia  and  paralysis  agitans.  F. 
Penzoldt  and  R.  Stintzing*^  states  that  tremor,  and  even  a  well- 

'  Berlin,  1888.  ^  Deut.  med.  Woch.,  July  7,  1892,  p.  632. 

3  Neurolog.  Centralbl.,  1898,  xvii,  713.  *  Ibid.,  1900,  xix,  851. 

5  Ibid.,  741.  filbid.,  1119. 

'  Jour.  Amer.  Med.  Assoc,  December  27,  1902.         *  Inaugural  Dissertation,  Jena,  1903. 
*  Handbuc'h   der  Therapie   inneren    Krankheiten,    1903,  v,  Handbui-h   der  Therapie  der 
Erkraiikungen  des  Nervensystems,  p.  698. 
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marked  clinical  picture  of  paralysis  agitans,  occurs  in  cases  of 
locomotor  ataxia,  and  he  refers  to  a  case  of  such  association.  Z. 
Bychowski^  reports  the  case  of  a  woman,  aged  sixty-five  years, 
presenting  the  muscular  rigidity  or  hypertonia  of  paralysis  agitans 
in  the  upper  extremities  and  the  face,  in  conjunction  with  the 
muscular  relaxation  or  hypotonia  of  locomotor  ataxia  in  the  lower 
extremities,  together  with  other  symptoms  of  both  diseases.  A 
sister  that  had  died  was  said  to  have  presented  a  similar  symptom 
complex.  L.  Bruns^  report.,  the  case  of  a  man,  aged  sixty-four 
years,  exhibiting  a  combination  of  symptoms  of  both  locomotor 
ataxia  and  paralysis  agitans.  H.  Eichhorst^  reports  a  fatal  case 
of  locomotor  ataxia  in  a  man  in  whom  the  tremor  of  paralysis  agitans 
developed  a  short  while  before  death.  Postmortem  examination 
disclosed  the  anatomical  lesions  of  locomotor  ataxia. 

Conclusions.  From  the  foregoing  facts  and  considerations 
it  may  be  concluded  that  locomotor  ataxia  and  paralysis  agitans 
have  little  or  nothingin  common,  etiologically,  anatomicopath- 
ologically,  or  syraptomatologically.  Their  associated  occurrence 
in  a  given  case,  therefore,  must  be  looked  upon  as  a  mere  coincidence. 
While  by  no  means  rare,  neither  disease  is  common,  and  their 
association  is  correspondingly  infrequent.  Only  a  small  number 
of  cases  have  been  placed  on  record  in  which  both  diseases  were 
present  in  the  same  patient. 


DISCUSSION. 


Dr.  John  K.  Mitchell:  I  do  not  think  there  is  anything  to  add  to  this  state- 
ment, except  the  interesting  question  which  arises  as  to  treatment  of  the  peculiar 
combination  of  an  ataxic  walk,  with  the  festination  of  paralysis  agitans.  To 
anybody  who  haxl  seen  him  casually,  I  think  the  diagnosis,  instead  of  being  easy, 
would  have  been  very  difficult.  It  presented  an  interesting  confusion  of  symp- 
toms. The  attempt  at  teaching  and  improving  him  by  precision  exercises  was  not 
very  satisfactory.  He  was  in  the  Hospital  gymnasium  for  some  time,  and  it  was 
almost  impossible  to  get  a  great  deal  of  betterment. 

'  Neurolog.  Centralbl.,  1904,  xxiii,  786.  ^  Ibid.,  978. 

'  Pathologie  unci  Therapie  der  Nervenkrankheiten,  Berlin  and  Vienna,  1907,  p.  340. 
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The  opportimity  of  studying  lesions  at  the  pulmonarv  orifice 
during  life  and  then  controlling  the  physical  signs  and  diagnosis 
at  autopsy  is  not  frequently  presented.  Indeed,  it  is  probably 
justifiable  to  say  that  at  present  we  are  not  in  a  position  to  state 
with  any  degree  of  accuracy  what  the  physical  signs  of  pulmonary 
lesions  are. 

Briefly  summarized,  the  case  is  as  follows: 

A  negro,  aged  thirty-five  years,  with  a  history  of  venereal  infection 
at  fifteen,  had  suffered  for  some  time  with  pain  in  the  chest.  Three 
weeks  before  admission  this  became  so  severe  that  he  was  obliged 
to  stop  work.  There  was  also  dyspnoea  and  oedema.  The  most 
important  physical  sign  was  a  continuous  thrill  in  the  third  inter- 
space to  the  left  of  the  sterninn  and  a  loud  systolic  murmur  that 
was  heard  most  distinctlv  in  this  area,  the  diastolic  murmur  being 
interrupted.  At  the  autopsy  a  gumma  involving  the  pulmonary 
orifice  and  evidently  causing  both  obstruction  and  insufficiency  was 
discovered. 

A  more  detailed  history  is  as  follows: 

R.  G.  F.,  a  negro,  aged  thirty-five  years,  was  admitted  to  my 
service  at  the  Presbyterian  Hospital,  October  20,  1908,  complaining 
of  swelling  of  the  abdomen  and  legs,  shortness  of  breath,  and  pain 
in  the  chest.  The  family  history  was  uncertain.  He  had  had 
some  form  of  venereal  disease  at  the  age  of  fifteen.  He  had  never 
suffered  from  rheumatism.  He  had  worked  in  a  liunber  yard  for 
the  past  ten  years,  doing  heavy  lifting.  Three  weeks  before  admis- 
sion he  was  obliged  to  stop  work  on  account  of  increasing  pam  in 
the  chest,  increasing  weakness,  and  dyspnoea.     All  these  symptoms 
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grew  rapidly  worse.  The  pain  became  more  severe  and  finally 
continuous.  The  skin  of  the  legs  became  tense,  and  there  was 
vomiting  if  food  or  nourishment  was  taken.  The  essential  features 
of  the  physical  examination  made  on  October  21  are  as  follows: 

A  well-nourished,  very  black  negro.  The  peripheral  lymph 
glands  are  not  palpable.  The  pupils  are  normal.  The  pulse  is 
slightly  receding.  There  is  a  positive  pulse  in  the  veins  of  the  neck 
which  fill  from  below  and  distinct  expansile  pulsation  of  the  liver. 
What  appears  to  be  a  double  pulse  can  be  felt  in  the  vessels  of 
the  neck  and  supraclavicular  fossa  on  the  left  side.  The  apex 
beat  is  not  palpable,  but  a  powerful  systolic  shock  and  a  faint 
diastolic  shock  can  be  felt  over  the  apical  region,  and  in  the  second 
and  third  interspaces  to  the  left  of  the  sternum.  Over  the  whole 
precordial  region  there  is  a  continuous  thrill,  which  is  most  intense 
in  the  left  third  interspace.  The  area  of  absolute  cardiac  dulness 
extends  from  the  right  border  of  the  sternum  to  the  left  midaxillary 
line  and  from  the  second  rib  to  the  sixth  interspace. 

Auscultation.  In  the  sixth  interspace,  in  the  axillary  line,  there 
is  a  faint  gallop  rhythm,  but  no  murmurs.  In  the  fifth  interspace 
a  faint  indefinite  murmur  can  be  heard.  In  the  fourth  interspace 
two  sounds  are  heard  and  a  continuous  murmur  with  a  disatolic 
exacerbation.  In  the  third  interspace  there  is  heard  a  faint  sound, 
dull  and  prolonged,  followed  by  a  systolic  and  diastolic  murmur. 
In  the  second  interspace  a  very  loud  systolic,  followed  by  a  loud 
diastolic  murmur  is  heard,  which  is  interrupted  apparendy  about 
the  middle  part.  In  the  second  interspace  to  the  right  of  the  sternum 
there  is  a  loud  systolic  and  a  faint  diastolic  murmur,  but  no  sounds. 
In  the  carotids  there  is  a  faint  systolic  murmur  and  a  clear  second 
sound.  Over  the  midsternum,  at  the  level  of  the  fifth  rib,  there  is 
a  distinct  systolic  and  a  faint  double  diastolic  murmur.  On  pressure 
the  brachials  give  a  single  systolic  murmur.  The  abdomen  is 
tense,  its  walls  are  oedematous,  but  there  is  no  distinct  fluctuation. 
The  walls  of  the  abdomen  and  the  legs  show  extensive  soft  oedema. 

On  the  22d  his  sister  called  and  stated  that  at  the  age  of  fifteen 
he  had  a  severe  attack  of  rheumatism  in  both  knees,  and  was  obliged 
to  use  crutches  for  several  months.  He  had  first  noticed  pain  in  the 
chest  in  February,  1907,  but  it  had  not  been  severe  in  the  beginning. 
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The  subsequent  history  of  the  patient  was  one  of  progressive 
increase  of  all  the  symptoms.  The  oedema  increased  rapidly. 
The  respirations  were  occasionally  of  the  Cheyne-Stokes  type,  and 
there  was  considerable  delirium.  The  pulse  was  exceedingly 
irregular.  The  murmur  in  the  carotids  was  much  louder  and 
also  was  distinctly  heard  in  the  third  portion  of  the  subclavian 
arteries.  On  the  22d,  dulness  with  loss  of  the  respiratory  sounds, 
of  the  vocal  resonance,  and  of  the  tactile  fremitus  appeared  on  the 
right  side  of  the  thorax,  and  forty-two  ounces  of  serum  were  removed 
from  the  right  pleural  cavity.  The  patient  was  apparently  much 
relieved.  On  the  23d  there  was  dulness  at  the  base  of  the  left 
lung,  which  rapidly  extended  upward,  and  on  the  25th  thirty-one 
ounces  of  serum  were  removed  by  aspiration. 

On  the  26th  the  following;  note  was  made : 

A  good  many  fine  moist  rales  are  heard  in  both  lungs.  The 
oedema  of  the  extremities  is  about  the  same  and  the  patient  is  very 
weak. 

On  the  28th  the  oedema  of  the  legs  has  become  very  hard,  and 
there  is  also  considerable  oedema  of  the  hands  and  arms.  The 
pulse  has  lost  its  receding  character,  and  the  pulse  rate  is  apparently 
about  51.  This  is,  however,  due  to  the  alternation  of  strong 
and  weak  systoles,  for  when  counted  at  the  heart  the  rate  is  102. 
The  absolute  cardiac  dulness  extends  from  the  third  rib  downward 
and  from  the  left  anterior  axillary  line,  merging  into  the  dulness  of 
the  pleural  effusion  on  the  right.  A  systolic  shock  can  be  felt  at  the 
apical  region.  There  is  a  continuous  thrill  in  the  second  and  third 
interspaces  just  to  the  left  of  the  sternum.  At  the  apex  there  is 
a  faint  first  sound,  a  rough  systolic  murmur,  and  a  weak  second 
sound.  Over  the  lower  part  of  the  sternum  there  is  a  faint  first 
sound,  a  rough  systolic  murmur  and  a  faint  second  sound.  In  the 
third  interspace  to  the  left  of  the  sternum  there  is  a  short  systolic 
murmur  and  a  very  prolonged  diastolic  murmur.  A  rather  peculiar 
double  first  sound  is  heard  over  the  carotids  and  over  both  sub- 
clavians.  The  following  dav  there  was  severe  oedema  of  both 
lungs  and  general  anasarca.  The  pulse  was  barely  perceptible, 
and  in  the  afternoon  the  patient  died.  Before  he  died  the  following 
diagnosis  was  dictated: 
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Hypertrophy  of  the  left  ventricle,  moderate  hypertrophy  of  the 
right  ventricle,  probable  insufficiency  of  the  aortic  and  mitral 
valves.  Organic  insufficiency  of  the  pulmonic  valve  and  relative 
insufficiency  of  the  tricuspid  valve.  It  was  noted  at  this  time, 
however,  that  the  pulsation  of  the  liver  could  no  longer  be  felt, 
and  that  the  pulsation  of  the  veins  of  the  neck  was  doubtful.  Dur- 
ing the  course  of  the  disease  the  rectal  temperature  ranged  from 
98°  to  99°.  By  the  mouth  it  was  two  or  three  degrees  less.  The 
blood  count  was  red  cells,  4,000,000;  white  cells,  9000;  hemaglobin, 
85  per  cent.  The  urine  contained  albumin,  hyaline  casts,  and 
leukocytes.  The  specific  gravity  ranged  from  1018  to  1022.  The 
autopsy  was  made  by  Dr.  Farr,  four  and  one-half  hours  after  death. 
The  pathological  diagnosis  is  as  follows: 

Hypertrophy  and  dilatation  of  the  right  ventricle,  simple  hyper- 
trophy of  the  left  ventricle,  relative,  though  apparently  slight 
insufficiency  of  the  aortic,  mitral,  and  tricuspid  valves.  Insufficiency 
of  the  pulmonary  valves  due  to  gumma  on  the  posterior  and  left 
cusps.  Gummatous  ulceration  of  the  endocardium  of  right  ventricle. 
Aneurysm  of  the  heart  opening  into  the  aorta  and  the  right  ven- 
tricle. A  small  saccular  aneurysm  at  the  beginning  of  the  descend- 
ing aorta.  Hydropericardium.  Sclerosis  of  the  spleen.  Congestion 
of  the  kidney  with  scars  of  old  infarcts  or  gummata.  Ascites, 
intestinal  distention,  general  anasarca. 

The  description  of  the  heart  is  as  follows : 

The  pericardium  contains  more  than  twelve  ounces  of  clear  liquid. 
There  is  no  evidence  of  pericarditis.  The  heart  is  moderately 
enlarged,  the  right  ventricle  and  auricle  being  especially  altered. 
The  left  ventricle  is  slightly  hypertrophied.  The  walls  are  about 
12  mm.  in  thickness  and  the  papillary  muscles  are  somewhat 
shortened  and  thickened.  The  cavity  does  not  seem  to  be  increased 
in  size.  There  is  great  hypertrophy  and  moderate  dilatation  of 
the  right  ventricle,  the  walls  are  nearly  1  cm.  in  thickness  and  are 
very  firm.  The  aortic  valves  are  not  sclerotic.  The  aorta  above 
the  valves  appears  thick  and  leathery,  though  not  distinctly  athero- 
matous. There  is  no  noticeable  dilatation  of  the  aorta.  The' 
aortic  valves  by  the  hydrostatic  test  are  not  entirely  competent. 
Above  the  upper  cusp  there  is  an  opening  about  3  mm.  in  diameter 
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communicating  with  an  aneiirvsmal  sac,  the  size  of  a  horse  chestnut, 
situated  in  the  upper  wall  of  the  right  ventricle  near  the  root  of  the 
aorta.  It  communicates  with  the  right  ventricle  by  a  similar  opening 
below  the  posterior  cusp  of  the  pulmonary  valve.  The  aneurysmal 
sac  has  thin  flaccid  walls  and  is  entirely  empty. 

The  mitral  valve  admits  three  fingers,  and  there  is  some  thicken- 
ing of  the  endocardial  covering  at  the  base  of  the  anterior  leaflet. 
Otherwise  it  is  normal.  The  endocardial  lining  of  the  left  auricle 
and  ventricle  are  normal.  The  tricuspid  valve  admits  four  fingers 
and  is  apparently  incompetent,  but  the  endocardial  covering  is 
smooth.  About  an  inch  below  the  pulmonary  valve  there  are  two 
whitish  button-like  elevations  5  to  6  mm.  in  diameter  resembling^ 
gummata.  On  the  opposite  side  of  the  wall,  a  short  distance  away, 
there  is  an  ulcerated  area  about  the  same  size.  These  lesions  are 
covered  with  fibrin.  The  posterior  and  left  cusps  of  the  pulmonary 
valve  are  almost  completely  destroyed,  and  occupying  their  places 
there  is  a  white  rounded  elevation  as  large  as  a  small  chestnut 
somewhat  flattened  on  top  and  rather  soft,  but  there  is  no  ulceration 
of  the  surface  nor  any  marked  unevenness.  This  also  resembles 
a  gumma  in  appearance. 

In  the  neighborhood  of  the  beginning  of  the  descending  aorta 
there  is  a  small  saccular  aneurysm,  the  size  of  a  small  marble,  open- 
ing into  the  aorta  by  an  orifice  8  to  10  mm.  in  diameter.  This 
sac  contains  a  reddish  clot. 

The  multiplicity  of  lesions  made  the  case  difficult  of  diagnosis, 
and,  of  course,  not  all  were  recognized  during  life.  The  cardiac 
aneurysm,  for  example,  was  not  suspected,  and  it  does  not  seem 
possible  to  me,  after  an  examination  of  the  specimen,  that  it  could 
have  been  diagnosticated,  and  although  it  is  entirely  possible  that  it 
may  have  given  rise  to  physical  signs,  I  do  not  feel  able  to  ascril>e 
any  of  those  that  were  observed  to  its  existence.  The  insufficiency 
of  the  aortic  and  mitral  valves  must  have  been  entirely  relative, 
and  is  difficult  to  explain  excepting  for  the  assumption  of  a  dilatation 
of  the  left  ventricle  as  a  result  of  the  syphilitic  disease  of  the  heart. 
The  insufficiency  of  the  tricuspid  orifice  in  view  of  the  lesion  of 
the  pulmonary  orifice  is  of  course  natural.  The  exact  nature  of  the 
lesion  at  the  pulmonary  orifice  was  not  suspected,  and  it  appears 
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that  the  diagnosis  was  in  error  because  I  did  not  recognize  the 
existence  of  stenosis  as  well  as  insufficiency. 

The  diagnosis  of  insufficiency  was  made  on  the  following  grounds: 

1.  The  diastolic  as  well  as  the  systolic  thrill  felt  in  the  third 
interspace  to  the  left  of  the  sternum. 

2.  The  interrupted  diastolic  murmur  heard  in  this  region.  This 
was  quite  distinct  and  somewhat  similar  to  the  interrupted  diastolic 
murmur  of  mitral  stenosis  described  by  Fraentzel. 

The  diastolic  thrill  is  often  felt  in  the  third  interspace  to  the  left 
of  the  sternum  in  aortic  insufficiency.  It  is  always  associated  with 
a  thrill  that  can  be  felt  to  the  right  of  the  sternum  in  the  second  and 
third  interspaces.  In  this  case  it  was  accompanied  by  a  systolic 
thrill  felt  in  the  third  interspace  to  the  left,  which  was  transmitted 
farther  to  the  left  along  this  interspace,  and  made  me  feel  reason- 
al)ly  sure  that  I  was  dealing  with  a  pulmonary  lesion,  and  the  period 
of  the  thrill  made  the  lesion  necessarily  one  of  insufficiency.  The 
interrupted  diastolic  murmur  was  somewhat  more  difficult  to 
interpret.  It  was  assumed  at  the  time  that  part  of  it  was  due  to 
the  aortic  lesion,  and  that,  in  fact,  it  was  analogous  to  a  reduplication 
of  the  second  sound,  but  occurred  when,  instead  of  a  closure  of  the 
valves  at  the  two  orifices,  there  was  insufficiency  w^th  a  diastolic 
murmur  at  each.  This  seems  still  to  be  the  most  satisfactory 
explanation. 

The  pulmonary  stenosis  was  completely  overlooked.  The 
systolic  thrill  and  murmur  were  supposed  to  be  due  to  the  rough- 
ening and  dilatation  of  the  first  portion  of  the  pulmonary  artery;  that 
is  to  say,  the  same  condition  that  so  frequently  produces  a  systolic 
thrill  and  murmur  in  aortic  insufficiency.  One  of  the  physical 
signs  which  was  difficult  to  explain,  was  the  apparent  enlargement 
of  the  area  of  cardiac  dulness  to  the  left  and  the  slight  enlargement 
to  the  right.  It  was  assumed  during  life  that  the  left  side  of  the 
heart  was  hypertrophied,  but  even  then  this  did  not  explain  why 
the  right  side  of  the  heart  should  not  be  greatly  hypertrophied  also. 
At  the  autopsy,  it  was  found  that  the  left  side  of  the  heart  was 
scarcely  enlarged  and  the  right  side  was  greatly  hypertrophied  and 
dilated,  but  that  the  heart,  as  a  whole,  had  moved  to  the  left  as  if 
the  right  lung  had  resisted  compression  more  than  the  left  lung 
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had,  although  there  were  no  adhesions  or  any  changes  in  the  hing 
to  explain  this  peculiarity.  The  absence  of  profound  cyanosis  and 
of  polycythemia,  both  of  which  are,  as  a  rule,  present  in  pulmonary 
lesions,  cannot  be  satisfactorily  explained.  The  aneurysm  communi- 
cating between  the  heart  and  the  right  ventricle,  a  lesion  so  far  as  I 
know  imique,  may  have  had  a  tendency  to  compensate  for  the  pul- 
monarv  lesion  allowing  the  blood,  which  otherwise  would  have  accu- 
mulated  in  the  left  ventricle  and  caused  it  to  dilate,  to  escape  in  part 
directly  into  the  aorta.  Theoretically,  this  should  have  caused 
deep  cyanosis,  but  as  nearly  as  we  could  determine,  and  the  deter- 
mination was  difficult  on  account  of  the  intense  blackness  of  the 
patient's  skin,  only  a  moderate  cyanosis  existed.  The  case  is  practi- 
cally one  of  pure  pulmonary  lesion,  because  the  other  lesions  were 
not  apparently  sufficiently  advanced  to  give  rise  to  any  distinct 
clinical  signs.  The  rapid  progress  of  the  case  was  due  to  the 
extreme  mechanical  disturbance  of  the  circulation,  and  death  was 
due  to  the  general  passive  congestion  and  probably  the  severe 
degeneration  of  the  heart  muscle.  Sections  of  the  growth,  of  the 
aorta,  and  of  heart  muscle  all  showed  advanced  syphilitic  change. 


DISCUSSION. 


Dr.  R.  D.  Rudolf:  A  pulmonary  diastolic  murmur  does  not  necessarily 
mean  organic  disease  of  the  pulmonary  orifice.  I  have  studied  with  great  interest 
this  winter  a  case  of  mitral  regurgitation  following  chorea  and  rheumatism,  in 
which  after  the  murmur  had  been  present  for  some  months  marked  accentuation 
of  the  pulmonary  second  sound  developed;  after  some  weeks  further  this  pul- 
monary second  sound  became  partially  replaced  by  a  pulmonary  diastolic  mur- 
mur. We  presumed  that  the  pulmonary  artery  had  become  dilated  under  the 
increased  pressure,  and  at  last  that  the  pulmonary  orifice  had  become  so  stretched 
that  it  leaked,  and  I  think  the  subsequent  history  proved  that  to  be  correct, 
because  this  has  entirely  disappeared,  as  the  circulation  has  accommodated  itself 
to  permanent  disease,  and  now  this  patient  has  a  mitral  regurgitation,  with  the 
same  accentuated  second  sound,  which  is  quite  pure. 

Dr.  Sailer:  I  have  listened  very  often  for  diastolic  pulmonary  murmurs  in 
mitral  disease,  especially  when  tricuspid  lesions  were  present.  In  one  case,  in 
which  I  felt  sure  I  heard  it  on  the  first  examination,  it  later  proved  to  l>e  a  case  of 
Flint's  murmur,  and  we  were  not  able  to  demonstrate  any  mitral  disea.se  at  all. 
Theoretically,  it  should  be  often  heard. 


a  case  of  cerebral  tumor  presenting  a 
\t:ry  unusual  clinical  course. 


By  R.  D.  RUDOLF,  M.D.  (Edin.),  M.R.C.P.   (Lond.), 

PROFESSOR    OF    THERAPEUTICS    IN    THE    UNIVERSITY    OF    TORONTO. 


The  following  case  seems  to  be  one  of  unusual  interest  from  the 
very  peculiar,  almost  rhythmical  course  that  it  pursued: 

Mrs.  S.,  aged  forty-six  years,  a  married  woman,  and  the  mother  of 
three  healthy  children,  was  first  seen  in  May,  1906,  complaining  of 
severe  headaches  and  constipation.  The  headaches  had  occurred 
during  most  of  her  adult  life,  and  were  nearly  always  associated  with 
the  menstrual  period.  While  they  were  on  she  was  scarcely  able  to 
speak,  and  often  was  sick  at  the  stomach.  Except  for  these  head- 
aches and  the  chronic  constipation,  she  was,  and  always  had  been, 
well  and  full  of  healthy  activity. 

Her  father  died  at  an  advanced  age,  of  cerebral  hemorrhage; 
her  mother  at  seventy  years,  of  a  protracted  diarrhoea.  One  brother 
died  of  angina  pectoris,  and  was  found  to  have  marked  sclerosis 
of  the  coronary  and  cerebral  arteries. 

At  the  first  consultation,  in  May,  1906  (about  two  years  before 
her  death),  she  was  found  to  be  a  healthy-looking  woman,  and,  as 
stated  above,  only  complained  of  headaches  and  of  chronic  constipa- 
tion. She  was  given  a  palliative  and  a  cascara  mixture  to  take 
regularly. 

On  June  6,  1906,  it  was  noted  that  she  looked  "run  down,"  spoke 
in  a  scanning  manner,  and  wrote  with  difficulty,  often  leaving  out 
words.  The  headaches  were  less  severe.  She  was  sent  away 
for  a  long  change.  In  October  she  was  "looking  fairly  well," 
and  had  had  no  headache  for  a  month.  Bowels  were  regular  with 
the  cascara  mixture.     On  November  6,  for  some  days  she  had 
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had  occasional  numbness  and  tingling  in  the  left  arm  and  hand. 
Right  grip  was  sixty,  and  left  fifty.  There  was  no  real  numbness. 
The  knee-jerks  were  normal.  On  December  10  it  was  noted 
that  "the  patient  had  slight  headache,  was  feeling  dull,  had  difficulty 
in  finding  the  right  words,  and  often  says  and  writes  wrong  ones. 
Bowels  were  regular  with  medicine,  and  all  other  functions  seemed 
to  be  normal.  There  had  been  no  menstruation  since  last  May." 
On  May  15,  1907,  the  following  note  was  made:  "She  is  feeling 
depressed  and  easily  worried,  and  has  frec|uent  headaches.  Her 
weight  keeps  up.  The  hemoglobin  registers  SO  per  cent.  There 
has  been  no  menstruation  since  last  May." 

She  went  away  for  a  long  change,  and  on  returning  the  following 
note  was  made:  "September  20,  1907. — Back  from  a  long  holiday, 
and  looks  fairly  well,  but  faded.  Hemoglobin,  80.  per  cent.  If 
her  bowels  do  not  move  she  has  severe  headaches.  Still  has  some 
hesitation  in  speech,  and  tends  to  use  wrong  words.  Scarcely  ever 
reads,  and  seldom  writes  letters,  and  if  she  does,  may  write  wrong 
words.  Sleeps  well,  and  digestion  is  normal.  The  knee-jerks 
are  equal  and  sluggish." 

In  October,  1907,  she  "had  a  dizzy  turn.  Had  been  sitting 
in  the  sun,  and  then  while  walking  toward  the  house  she  sank  down, 
but  did  not  become  unconscious."  A  few  days  later  she  had  a 
similar  turn  and  fell  and  hurt  her  head.  Dr.  McPhedran  saw  her 
with  me,  and  we  sent  her  into  a  private  hospital  for  complete  rest 
and  observation.  For  about  a  month  after  entering  here  she 
seemed  about  the  same,  frequently  complaining  of  headache  and 
suffering  from  severe  constipation,  which  drugs  seemed  almost 
powerless  to  relieve.  On  November  3,  1907,  she  seemed  drowsy, 
although  bright  and  cheerful  when  roused.  The  next  day  there 
was  some  diarrhoea — a  most  uncommon  symptom  for  her,  and 
later  in  the  dav  she  vomited.  The  next  dav  the  following;  note 
was  made:  "She  vomited  once  during  the  night.  Xo  more 
diarrhoea.  Since  this  morning  she  seems  drowsy,  and  now  (4  p.m.) 
can  scarcely  be  roused.  Seems  as  if  intoxicated,  and  if  addressed 
smiles  feebly,  but  will  not  put  out  her  tongue  or  turn  in  bed.  Resists 
arms  being  moved.  There  is  retention  of  urine,  and  this,  on  being 
drawn  oflf  with  a  catheter,  shows  no  abnormality.     There  is  no 
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squint,  and  the  pupils  are  normal."  Late  that  evening  Dr.  J.  M. 
MacCallum  examined  the  eyes  and  reported  that  they  were  practi- 
cally normal,  the  veins  being  perhaps  a  little  full,  and  slight  haziness 
of  the  left  fundus.  By  now  she  was  absolutely  comatose,  with 
loud  stertorous  breathing,  and  fixed  pupils,  and  it  seemed  as  if 
she  must  die  before  morning.  She  was  evidently  suffering  from 
acute  cerebral  compression  of  some  sort.  Next  day,  however, 
she  was  no  worse.  A  lumbar  puncture  was  done,  and  the  fluid 
seemed  under  some  increased  pressure.  The  cerebrospinal  fluid 
showed  no  chemical  or  physical  abnormality  upon  most  careful 
examination.     No  choline  was  present. 

November  7.  "She  is  rather  brighter,  and  feels  tickling  of  the 
soles  of  the  feet.  Pupils  are  unequal,  the  left  being  large  and  the 
right  small.  They  do  not  react  to  light.  Marked  ankle  clonus 
present  in  right  foot.  Both  knee-jerks  are  exaggerated.  A  spastic 
athetoid  condition  is  present  in  the  whole  body,  but  especially  on 
the  left  side." 

November  S.  "She  was  markedly  better,  being  quite  intelligent, 
and  recognizes  people.  Answers  questions  quickly  and  says  that 
'her  tea  is  hot  and  too  sweet.'  The  spastic  condition  of  the  muscles 
is  gone,  and  the  plantar  reflexes  are  flexor  in  type.  Pupils  are 
equal  and  react  normally  to  light.     She  still  requires  the  catheter." 

On  December  9  it  was  noted  that  "she  is  quite  bright  and  speaks 
better  than  she  has  done  for  months.  No  headache."  She  steadily 
improved,  and  on  December  13  remarked  that  "it  was  a  pleasure 
to  eat  and  to  sleep."  There  was  no  headache.  Bowels  were 
moving  naturally,  which  they  had  not  done  for  years.  Urination 
was  normal  and  the  reflexes  were  also  normal. 

December  24,  1907.  "Doing  well,  but  there  is  some  want  of 
coordination  in  the  movements  of  the  right  hand  and  arm.  The 
grip  is  strong,  but  when  she  feeds  herself  she  is  apt  to  spill  things, 
and  therefore  tends  to  use  chiefly  the  left  hand.     Is  easily  tired." 

In  January  she  had  a  similar  attack  of  what  one  might  call  cerebral 
compression,  in  which  she  became  very  dull  and  difficult  to  rouse. 
The  right  side  of  the  body  was  distinctly  weak,  and  the  right  pupil 
was  larger  than  the  left.  There  was  slight  ankle  clonus  on  the  right 
side  and  marked  on  the  left.     She  had  some  vomiting.     She  got 
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over  this  attack  more  easily  than  the  first  one,  and  on  February  12, 
returned  home  apparently  as  well  as  when  she  entered  the  hospital 
three  months  before. 

On  February  15  it  was  noted  that  "she  seemed  well  last  night 
and  slept  well  until  4  a.m.,  then  became  restless  and  soon  vomited 
her  evening  meal  unchanged.  A'omited  twice  more  during  the 
morning,  became  drowsy,  and  by  3  p.m.  was  quite  unconscious, 
lying  on  the  back  with  head  turned  toward  the  left  and  the  limbs 
somewhat  .spastic.  Face  pale,  temperature  normal,  and  pulse  60. 
Pupils  small,  equal,  and  react  to  light.  Ankle  clonus  marked  in  left 
leg  and  slightly  present  in  right.  Plantar  reflex  active  and  extensor 
in  type  on  both  sides."  By  10  p.m.  the  pulse  was  108,  temperature 
99.5°,  and  the  systolic  blood  pressure  was  210  mm.  (it  had  frequently 
been  measured  between  the  attacks,  and  never  was  found  to  be 
above  125  mm.). 

During  the  whole  of  next  day  she  seemed  to  be  at  death's 
door,  with  acute  cerebral  compression;  but  the  next  morning  it 
was  noted  that  the  blood  pressure  had  fallen  to  120  mm.,  and  by 
evening  she  was  slightly  conscious.  The  next  day  she  was  back 
to  her  normal  for  between  the  attacks. 

From  then  until  March  1-4  she  seemed  to  improve  and  was  getting 
about  the  house;  reflexes,  pupils,  etc.,  remained  normal.  The 
blood  pressure  on  frequent  measurements  never  rose  above  130  mm. 
On  March  14,  1907,  she  "woke  at  5  a.m.  feeling  nauseated,  and 
had  some  headache.  Was  dull  all  day,  but  the  blood  pressure  did 
not  rise  above  120  mm.,  and  by  10  p.m.  she  was  feeling  better  and 
was  sitting  up  in  bed."  Next  day  she  seemed  as  usual,  except  that 
there  was  slight  ankle  clonus  on  the  left  side,  and  the  plantar  reflexes 
were  both  extensor  in  type. 

On  April  8  this  note  occurs:  "Was  particularly  well  yesterday 
and  walked  do^^^lstairs  and  was  speaking  well.  At  midnight 
seemed  restless,  and  then  slept  badly,  and  passed  water  involuntarily. 
This  morning  she  seems  dull,  but  there  has  been  no  vomiting.  Is 
quite  intelligent  and  answers  questions  clearly.  There  is  some 
spasticity,  best  marked  upon  the  right  side.  Ankle  clonus  and 
Babinski's  sign  well  marked  upon  both  sides."  By  night  she  was 
"much  worse,  and  the  spasticity  almost  amounts  to  convulsions, 
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passing  over  the  body  in  long  waves.  Systolic  blood  pressure, 
165  mm.,  but  hard  to  measure  owing  to  the  convulsive  waves." 

April  9,  9  A.M.  "  Had  a  bad  night  and  is  now  quite  unconscious. 
Spasticity  now  very  marked,  but  not  in  waves  like  yesterday.  Pupils 
equal  and  small.  Urine  involuntary.  Systolic  blood  pressure 
150  mm." 

From  that  on  the  coma  deepened,  and  the  breathing  got  slower 
and  slower,  and  she  became  livid.  The  blood  pressure  fell  to  120 
mm.,  but  without  the  usual  cerebral  improvement.  The  pupils 
became  very  unequal,  the  left  })eing  large  and  the  right  pin-point, 
and  later  they  became  equally  dilated.  The  breathing  became 
slower  and  slower,  and  then  stopped  altogether,  the  heart  continuing 
to  beat  for  several  minutes  after  the  last  breath. 

The  postmortem,  performed  some  sixteen  hours  after  death  by 
Professor  J.  J.  Mackenzie,  is  as  follows : 

On  removing  the  clavarium  the  dura  mater  was  found  to  be  tense. 
The  sinuses  were  filled  with  soft  clot.  On  stripping  the  dura  from 
the  cerebrum  it  was  found  to  be  adherent  over  a  large  tumor  mass 
which  lay  on  and  in  the  left  cerebral  hemisphere.  There  were  a 
few  small  flat  white  tumor  nodules  on  the  inner  side  of  the  posterior 
portion  of  the  dura  over  the  left  hemisphere  and  falx  cerebri.  There 
was  a  very  large  tumor  situated  between  the  tentorium  and  the 
occipital  lobe  on  the  left  side;  this  is  attached  firmly  to  the  ten- 
torium and  easily  lifts  away  from  the  brain  substance.  There  was 
considerable  oedema  of  the  pia  arachnoid;  the  vessels  of  the  left 
side  were  markedly  congested  and  the  convolutions  were  flattened. 
On  section,  the  brain  showed  some  dilatation  of  the  lateral  ven- 
tricles. 

The  large  tumor  attached  to  the  tentorium  is  roughly  egg-shaped 
in  outline  and  measures  6  cm.  in  its  long  axis.  The  larger  end  is 
4.3  cm.  in  diameter;  the  smaller,  2.3  cm.  in  diameter.  On  section 
the  tumor  mass  is  very  hard  and  fibrous,  with  a  glistening  cut  surface. 
It  lies  upon  and  is  attached  to  the  tentorium  on  the  left  side,  com- 
pressing and  pushing  upward  the  occipital  lobes,  compressing 
especially  the  gyrus  lingualis,  gyrus  cimeus,  and  a  portion  of  the 
lateral  occipital  gyri.  The  smaller  tumor  masses  are  attached  to 
the  dura  and  the  falx  cerebri,  the  largest  measuring  0.7  cm.  in 
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diameter,  all  of  them  quite  flat,  1  to  2  mm.  in  thickness.  They  do 
not  in  any  way  compress  the  brain  substance,  are  white  in  color, 
and  of  the  same  consistency  as  the  large  mass  which  is  attached  to 


Fig.  1. — View  of  the  tumor  from  above. 


Fig.  2. — Section  of  the  tumor. 


the  tentorium.  The  second  large  tumor,  which  lies  upon  the  left 
hemisphere,  is  firmly  attached  to  the  dura.  It  does  not  infiltrate 
the  brain,  but  compre.s.ses  die  convolutions  beneath  it.  It  is  looselv 
adherent  to  the  pia  arachnoid,  but  can  be  dissected  off.     It  measures 
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5  cm.  in  its  anteroposterior  diameter,  4  cm.  lateral  diameter,  and 
is  2  cm.  in  thickness.  It  is  quite  soft  and  of  a  pinkish  color,  with 
here  and  there  areas  of  a  deeper  hemorrhagic  tint,  and  showing 
throughout  its  substance  yellow  areas  of  fatty  degeneration.  In 
front  it  lies  upon  the  gyrus  centralis  posterior,  compressing  it  and 
pushing  it  forward  and  to  the  left.  It  also  compresses  most  of  the 
lobulus  parietalis  superior  and  the  lobulus  parietalis  inferior, 
which  appears  as  a  narrow  band  between  the  tumor  and  the  marginal 
gyrus.  The  inner  margin  of  the  tumor  is  2.2  cm.  from  the  longitu- 
dinal fissure.  On  section  the  gray  and  white  matter  of  the  brain 
beneath  the  tumor,  although  distorted  by  the  compression,  do  not 
show  any  gross  evidence  of  degeneration. 

Histology.  The  large  hard  tumor  attached  to  the  tentorium 
is  exceedingly  fibrous.  Stained  by  the  van  Giessen  method,  it 
shows  masses  of  red  staining  fibers.  Between  them  are  many  cells 
with  dark  rod-like  nuclei  mixed  with  a  small  number  of  cells  with 
large  oval  vesicular  nuclei  and  faintly  staining  chromatin.  In 
some  areas  these  latter  cells  are  present  in  larger  numbers.  The 
connective  tissue  fibers  run  in  bundles  in  all  directions.  The  vessels 
are  well  formed  and  are  not  numerous.  Corpora  amylacea  are  pres- 
ent, but  are  not  numerous.  Mitotic  figures  are  not  seen.  The  soft 
tumor  upon  the  surface  of  the  parietal  lobe  is  very  cellular.  The 
cells  are  somewhat  smaller  than  the  large  cells  of  the  other  tumor. 
They  are  in  the  form  of  short  spindles  with  oval  vesicular  nuclei. 
They  are  arranged  in  strands  and  bundles  which  are  sometimes 
definitely  related  to  the  bloodvessels,  and  sometimes  seem  to  run 
independently  of  them.  There  is  very  little  fiber  formation,  and 
the  Avhole  tumor  is  distinctly  loose  in  texture.  The  vessels  are 
niuiierous  and  thin  walled.  ^Mitoses  are  rare  in  this  tumor  also. 
Occasionally  one  finds  multinucleated  cells. 

The  histological  characters  of  these  tumors  seem  to  point  without 
doubt  to  their  being  endotheliomatous,  arising  from  the  dura.  The 
large  soft  tumor  is  of  the  ordinary  cellular  type  of  endothelioma; 
the  large  hard  tumor  and  the  small  metastatic  nodules  in  the  neigh- 
borhood would  fall  into  the  class  of  so-called  fibro-endotheliomas. 
There  seems  no  doubt  that  they  are  similar  in  origin,  the  large  tumor 
attached  to  the  tentorium  being  probably  the  oldest,  the  soft  tumor 
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over  the  parietal  region  being  the  most  recent.  In  connection 
with  the  clinical  symptoms  the  loose  texture  of  this  latter  nodule 
and  the  rich  vascular  supply  is  of  great  significance. 

Resitme.  The  patient  for  the  greater  part  of  her  life  had  suflFered 
from  severe  headaches,  with  some  aphasia  during  the  parox^-sms. 
At  the  menopause  the  headaches  rather  lessened  in  acuteness, 
but  the  aphasia  tended  to  last  slightly,  so  that  she  would  hesitate 
in  speech  and  occasionally  use  the  wrong  words,  both  in  speaking 
and  writing.  Next,  she  got  an  attack  of  what  seemed  like  acute 
cerebral  compression  without  localizing  symptoms.  This  passed 
off,  and  she  was  as  well  as  before  for  nearly  ten  weeks.  Then  the 
compression  recurred,  and  again  passed  off,  but  recurred  at  intervals 
of  a  month,  until  the  fifth  proved  fatal.  Between  the  attacks  she 
would  seem  nearly  well,  and  on  the  day  before  the  fatal  one,  spoke 
unusually  well  and  walked  downstairs. 

The  case  during  life  seemed  to  us  to  be  probably  one  of  some 
sort  of  cyst,  which  periodically  filled  and  after  almost  producing 
fatal  compression  emptied  itself  in  some  way.  The  postmortem 
findings  were  a  surprise,  and  even  yet  it  is  difficult  to  ex-plain  the 
case.  The  spasticity  from  which  she  suffered  during  the  acute 
attacks  was  nearly  always  most  marked  upon  the  left  side,  that 
is  on  the  same  side  as  the  tumors  were.  This  was  probably  due 
to  cerebellar  irritation  from  the  pressure  of  the  posterior  tumor. 
The  almost  constant  monthly  recurrence  of  the  acute  compression 
is  interesting.  It  suggests  the  possibility  of  the  increased  pressure 
being  in  some  way  connected  with  the  menstrual  function,  although 
this  had  ceased  over  a  year  before.  She  always  had  had  bad 
headaches  at  that  time,  and  they  continued  after  the  flow  had 
ceased,  and  the  same  cerebral  congestion  now  occurring  in  a  brain 
the  seat  of  tumors  had  in  some  way  produced  the  severe  and  finally 
fatal  compression.  It  seems,  then,  that  the  case  was  one  of  almost 
symptomless  brain  tumor,  complicated  by  periodic  attacks  of 
cerebral  congestion,  this  congestion  being  a  relic  of  the  menstrual 
periods. 

Vasornotor  disturbances  are  very  common  at  the  menstrual  epoch, 
and  often  persist  after  the  menopause,  as  in  a  case  recently  come 
across  where  a  woman  had  suffered  most  of  her  life  from  epistaxis 
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during  the  menstrual  period,  and  after  the  menopause  this  bleeding 
persisted  and  was  still  there  at  the  age  of  sixty. 

The  blood  pressure  always  was  very  high  during  an  acute  attack, 
and  we  always  assumed  that  this  was  due  to  the  cerebral  compression, 
but  Professor  Adami,  to  whom  I  related  the  case  recently,  suggested 
very  plausibly  that  the  increased  blood  pressure  might  have  been 
due  to  some  unexplained  cause,  but  very  likely  related  to  the  men- 
strual period,  and  that,  by  producing  great  distention  of  the  vascular 
tumors,  might  have  been  the  cause  of  the  acute  cerebral  compression. 
Professor  Mackenzie  tells  me  that  the  anterior  tumor  might  well 
lend  itself  to  such  distention,  being  very  vascular. 


DISCUSSION. 


Dr.  B.  Sachs:  I  think  it  is  well  to  say  that  there  are  two  symptoms  which  may 
continue  for  a  long  period  of  years  that  may  be  suspicious  of  tumor  and  yet  all 
the  other  symptoms  of  tumor  may  be  wanting.  I  think  it  is  well  known  to  many 
of  us  that  those  two  symptoms  are  headache,  either  periodic  or  persistent,  with 
occasional  or  frequent  convulsive  seizures.  I  have  had  one  experience  of  that  sort 
within  recent  years  with  a  young  man,  who  had  been  under  my  treatment  and 
the  close  observation  of  his  physician  for  a  period  of  six  years.  There  was  no 
other  symptom  but  occasional  convulsive  seizures.  He  was  a  young  man  of 
twenty-five  or  thereabouts.  Not  being  able  to  assign  any  cause  for  the  con- 
vulsive seizures,  I  examined  him  closely,  and  was  not  able  to  discover  any  other 
svmptoms.  After  five  and  one-half  years  a  slight  optic  neuritis  appeared,  but  the 
convulsive  seizures  did  not  become  more  frequent.  I  think  it  was  while  I  was 
here  attending  the  meeting  of  this  Association  last  year  that  I  read  in  the  afternoon 
paper  of  his  sudden  death.  I  was  convinced  at  that  time  that  his  death  could  not 
be  due  to  the  underlying  disease,  and  my  first  impression  was  that  he  had  com- 
mitted suicide.  Yet  at  autopsy  the  brain  of  this  man  showed  an  enormous 
glioma  which  occupied  almost  the  entire  left  hemisphere.  It  was  of  such  a  huge 
size  that  it  would  seem  almost  inconceivable  that  all  through  life  he  had  pre- 
sented no  symptoms  except  occasional  convulsive  seizures  and  during  the  last 
months  of  life  an  optic  neuritis.  The  only  explanation  for  such  a  condition  of 
things,  and  for  headaches  in  other  cases,  is  that,  particularly  in  the  case  of 
gliomata,  the  tissue  is  so  slowly  invaded  and  the  brain  tissue  yields  to  such  an 
extent  to  the  invading  foreign  mass  that  very  few  symptoms  are  produced.  Yet 
all  these  cases  are  only  the  exceptions  that  prove  the  rule,  for  in  the  majority  the 
symptoms  are  so  distinct  that  there  is  no  difficulty  in  making  a  diagnosis.  I 
think  it  is  well  to  emphasize  the  point  that  in  every  case  of  chronic  headache, 
or  of  convulsions  without  assignable  cause,  brain  tumor  may  be  suspected. 
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Dr.  Loos  B.  Wilsox:  Some  five  or  six  years  ago  I  made  an  autopsy  on  the 
body  of  a  woman,  who  had  made  the  romids  of  the  specialists  in  nervous  diseases 
in  this  country  and  in  Europe,  and  the  nearest  approach  to  a  correct  diagnosis 
which  had  been  made  was  that  she  was  suffering  from  excessive  weahh.  For 
fourteen  years  she  had  been  suffering  with  s^-mptoms  which  were  ahnost  a  repUca 
of  those  reponed  in  the  doctor's  case  here.  At  autops}'  I  found  a  well-encapsu- 
lated endothelioma,  arising  from  the  tentorium  on  the  left  side.  It  was  about  2 
by  3  by  5  cm.  in  diameter.  This  woman  did  not  show  any  convulsive  seizures 
untU  within  four  weeks  before  she  died.  There  was  absolutely  nothing  to  indicate 
a  brain  tiunor  except  persistent  headaches.  This  case  has  been  placed  on  record 
by  Dr.  L.  H.  Dimning,  of  St.  Paul,  along  with  a  number  of  other  cases. 
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Professor  Finkelxburg,  of  Bonn,  estimates  that  the  average 
length  of  human  life  in  the  sixteenth  century  was  only  between 
eighteen  and  twenty  years,  and  at  the  close  of  the  eighteenth  century 
it  was  a  little  over  thirty  years,  while  today  it  varies  in  different 
countries  from  less  than  twenty-five  to  more  than  fifty  years.  The 
span  of  life  since  1880  has  been  lengthened  in  civilized  countries 
about  six  years.  No  two  factors  have  contributed  so  much  to  the 
general  results  as  the  improvements  of  the  air  we  breathe  and  the 
water  we  drink.  Indeed,  we  have  ample  evidence  that  with  the 
introduction  of  public  water  supplies  and  sewers  the  general  mor- 
tality in  numerous  cities  during  the  past  fifty  years  has  been  reduced 
fully  one-half,  the  good  effects  being  especially  shown  by  a  marked 
decrease  in  the  number  of  deaths  from  typhoid  fever,  diarrhoea! 
diseases,  and  consumption.     The  vital  statistics  of  Great  Britain^ 

'  The  following  table  shows  the  death  rate  from  certain  diseases  per  10,000  of  population 
in  the  English  cities  before  and  after  the  introduction  of  sanitary  works  (see  Cameron,  A 
Manual  of  Hygiene,  1874,  p.  129) : 

Tj-phoid   Diarrhoea.    Consump)- 

fever.  tion. 

Bristol  before  sanitary  works 10.0  10-5  31.0 

Bristol,  after  sanitary  works 6.5  8.1  25.5 

Leicester,  before  sanitary  works 14.7  16.0  43.3 

Leicester,  after  .sanitary  works 7.7  19.3  29 . 3 

Cardiff,  before  sanitary  works 17.5  17.2  34.7 

Cardiff,  after  sanitary  works 10.5  4.5  28.6 

Macclesfield,  before  sanitary  works        ....      14.2  11.0  51.5 

Macclesfield,  after  sanitary  works 8.5  9.0  35.3 

Warwick,  before  sanitary  works 19.0  5-7  40.0 

Warwick,  after  sanitary  works 9.0  8.0  32.3 

Stratford,  before  sanitary  works 12.5  11.2  26.6 

Stratford,  after  sanitary  works 4.0  5.7  26.5 

Ashby,  before  sanitary  works 13.3  4.0  25.5 

Ashby,  after  sanitary  works 5.7  8.3  31.3 

Dover,  before  sanitary  works 14.0  9.5  26.5 

Dover,  after  sanitary  works 9.0  7.0  21.2 

Croydon,  before  sanitary  works 15.0  10.0  .... 

Croydon,  after  sanitary  works 5.5  7-0  .... 
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furnish  the  proof,  and  our  experience  with  American  cities  confirms 
this  conchision. 

The  death  rate  in  the  city  of  Berlin  has  been  reduced  from  32.9 
in  1875  to  16.4  in  1904;  in  Munich,  from  41.6  in  1871  to  18  in  1906; 
and  in  Washington,  from  28.08  in  1875  to  19.25  in  1907.  The 
death  rate  in  the  city  of  New  York  in  1804  was  28  per  1000;  from 
1850  to  1854  it  was  38  per  1000;  while  in  1906,  in  spite  of  the 
density  of  the  population,  it  was  18.9  per  1000,  practically  a  reduc- 
tion of  50  per  cent.,  which,  according  to  Walter  F.  Wilcox,^  of 
Cornell  University,  means  a  saving  of  something  like  46,000  lives 
each  year  in  that  city  alone. 

The  mortality  in  the  registration  area  in  the  United  States  has 
been  reduced  since  1890  from  19.6  to  16.2  per  1000  in  1905.  Taking 
the  census  figures  of  a  population  of  33,757,811  in  the  registration 
area  as  a  basis,  the  number  of  deaths  in  1905  was  544,533;  whereas, 
at  a  rate  prevalent  in  1890,  they  would  have  been  662,654,  a  reduc- 
tion of  17.8  per  cent,  and  a  saving  in  one  year  of  118,121  lives.  If 
the  same  rate  is  applied  to  the  entire  estimated  population  in  the 
United  States  of  82,574,195,  the  saving  of  human  lives  during  1905 
alone  would  be  over  290,000. 

It  has  long  since  been  known  that  rivers  are  always  purer  near 
their  source;  the  amount  of  impurities  increases  as  we  descend 
the  stream,  since  the  water  courses  are  the  natural  drainage  channels 
of  the  country  and  the  wastes  of  human  life  and  occupations  find 
their  way  into  the  streams.  It  is  also  well  knowTi  that  our  large 
American  rivers  are  the  sewers  and  at  the  same  time  the  source  of 
water  supply  for  nearly  all  the  cities  located  on  their  banks.  These 
cities  show,  moreover,  a  marked  prevalence  of  typhoid  fever,  thus 
confirming  what  has  been  observed  over  and  over  again,  that  this 
disease,  as  also  cholera,  dysentery,  and  diarrhceal  diseases,  can  be 
carried  from  one  town  or  city  to  another  by  means  of  inland  water- 
ways. Indeed,  the  question  is  one  of  extreme  interest  even  to 
the  residents  along  the  Great  Lakes;  we  know  that  large  cities  like 
Buffalo,  Erie,  Cleveland,  Detroit,  and  Milwaukee  discharge  their 
sewage  into  the  lakes,  and  we  also  know  how  Chicago  and  Cleve- 
land suffered  from  typhoid  fever  visitations  by  contaminating  their 

»  Monthly  Bulletin  New  York  State  Dept.  of  Health,  Marcli,  1908. 
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own  water  supplies.  It  is  also  a  well-known  fact  that  many  of  the 
river  cities  were  obliged  to  resort  to  purification  of  their  water 
supplies  in  order  to  arrest  the  ever-increasing  typhoid  fever  wave. 
Influence  of  Water  Supplies  Upon  Typhoid  Fever  Death 
Rates.  For  the  purpose  of  determining  the  influence  of  public 
water  supplies  on  the  typhoid  fever  death  rates  in  general,  ^Nlr. 
M.  O.  Leighton,  Chief  of  the  Water  Resources  Branch  of  the  U.  S. 
Geological  Survey,  very  courteously  complied  with  my  request 
for  a  list  of  the  principal  American  cities  with  a  population  of  over 
30,000  classified  according  to  their  water  supply.  Dr.  Cressy 
L.  Wilbur,  Chief  Statistician  of  Vital  Statistics,  Bureau  of  the 
Census,  with  equal  promptness  and  accuracy,  has  computed  the 
mean  rate  (not  the  average  annual  rate,  which,  however,  differs 
only  slightly  for  the  five  years  1902  to  1906),  and  has  arranged  them 
in  the  diagram.  The  statistics,  in  spite  of  the  many  factors  con- 
cerned in  the  dissemination  of  typhoid  fever,  conclusively  show 
that  the  water  supply  plays  the  most  important  role  in  the  spread 
of  the  disease.  A  summary  of  the  typhoid  fever  death  rates  is 
here  given: 

Mean  typhoid  fever 
death  rate  from  1902 
to  1906  per  100,000 
of  population. 

4  cities  using  ground  water  from  large  wells 18.5 

18  cities  using  impounded  and  conserved  rivers  or  streams       .       .      .  18 . 5 

8  cities  using  water  from  small  lakes 19.3 

7  cities  using  water  from  the  Great  Lakes 32 . 8 

5  cities  using  both  surface  and  underground  water 45.7 

19  cities  using  polluted  river  water 61.1 

The  rates  for  cities  using  unpurified  river  water  fluctuate  from  33.1 
at  Minneapolis  to  122.1  at  Allegheny,  and  even  133.1  at  Pittsburg. 

General  Movement  of  Typhoid  Fever.  Chart  II  illustrates 
the  general  movement  of  typhoid  fever  in  different  countries  and 
cities,  showing  percentage  of  decrease  from  first  to  last  period 
shown.  The  period  covered  by  Dr.  Wilbur  is  (as  nearly  as  con- 
venient) the  last  quarter  of  a  century,  and  the  rates  are  usually 
given  for  the  successive  five-year  periods,  beginning  with  18S1. 
The  table  shows  that  during  the  last  twenty-five  years  the  death 
rate  from  typhoid  fever  has  fallen  in  those  fourteen  countries  and 
cities  from  an  average  of  42.3  to  18,1  per  100,000,  a  reduction  of 
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54.3  per  cent.  A  more  striking  reduction  could  have  been  made 
if  statistics  going  back  as  far  as  1870  had  been  inckided.  The 
typhoid  rate  in  Berlin  in  1S72,  at  a  time  when  that  city  was  riddled 
with  cesspools  and  supplied  with  polluted  water,  was  as  high  as 
142  per  100,COO.  On  account  of  the  incomplete  mortality  returns 
everywhere  prior  to  1881,  we  have  deemed  it  best  to  exclude  all 
older  foreign  statistics,  and  for  similar  reasons  Dr.  Wilbur  begins 
his  statistics  for  the  United  States  with  1890.^  We  have  likewise 
excluded  Mr.  "\Miipple's  statistics,  which  tend  to  show  that  the 
death  rate  from  typhoid  fever  in  twelve  States,  including  all  of  the 
New  England  States,  New  York,  New  Jersey,  Maryland,  California, 
Minnesota,  and  Michigan,  has  fallen  from  55  in  1880  to  21  per 
100,000  in  1905. 

The  Hygienic  Value  of  Pure  Water;  Axxual  Cost  of 
Typhoid  Fever  ix  the  Uxited  States.  According  to  the 
census  of  1900,  there  were  35,379  deaths  from  typhoid  fever  during 
the  census  year  throughout  the  United  States;  and  based  on  an 
estimated  mortality  of  10  per  cent.,  it  is  within  reason  to  assume 
a  yearly  prevalence  of  353,790  cases  of  this  disease.  If  we  calculate 
the  average  cost  for  care,  treatment,  and  loss  of  work  to  be  S300, 
and  the  average  value  of  a  human  life  at  S5000,  we  have  a  total 
loss  in  the  United  States  of  S283,032,C00  from  one  of  the  so-called 
preventable  diseases.  ^Ir.  George  C.  ^Miipple^  presents  some 
striking  evidence  to  indicate  that  a  loss  of  S10,CC0  for  every  death 
from  typhoid  fever  is  a  conservative  estimate,  in  which  case  the 
decrease  in  the  "vital  assets"  during  the  census  year  of  1900  would 
amount  to  $353,790,000.  Reduce  the  prevalence  of  the  disease 
one-half  (which  has  been  accomplished  in  Europe  and  our  own 
country),  and  the  question  of  hygienic  value  of  pure  water  will 
be  answered  from  an  economic  point  of  view. 

1  Dr.  Wilbur  obtained  the  foreign  statistics  from  data  compiled  from  the  international 
figures  given  in  the  last  report  of  the  Registrar  General  of  England  and  Wales,  from  which 
report  the  rates  for  London  are  also  taken.  The  rates  for  the  cities  of  Paris  and  Berlin  are 
given  in  the  Annuaire  Statistique  of  the  City  of  Paris  for  the  year  1904,  and  the  rate  of  Berlin 
for  the  period  1901  to  1905  was  supplied  by  Dr.  Wilbur  from  data  in  his  office.  Dr.  Wilbur 
laments  the  fact  that  "it  is  even  now  difficult  to  obtain  a  satisfactory  statement  of  the  niunber 
of  deaths  from  such  an  important  disease  as  tyjjhoid  fever  in  certain  foreign  countries,  and 
the  difficulty  of  securing  comparative  data  increases  as  we  go  back.  The  disease  was  first 
accurately  compiled  by  the  Registrar  of  England  in  1869." 

2  The  Value  of  Pure  Water,  New  York,  190.5,  p.  5. 
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The  Effect  of  Improved  Water  Supply  on  Typhoid  Fever 
Death  Rates.  Chart  III  shows  clearly  the  effect  of  change  in 
water  supply  on  typhoid  fever  death  rates  in  seven  American  cities. 
Dr.  Wilbur,  of  the  Bureau  of  the  Census,  has  given  the  death  rate 
for  a  considerable  time  before  and  after  the  date  of  change,  and 
also  the  average  annual  death  rate  before  and  after  purification, 
and  the  percentage  of  reduction.  From  this  table  we  learn  that 
the  combined  average  annual  death  rate  from  typhoid  fever  in 
cities  with  a  contaminated  supply  was  69.4,  and  after  the  substitu- 
tion of  a  pure  supply  it  fell  to  19.8  per  100,000,  a  reduction  of  70.5 
per  cent. 

The  Bulletin  for  the  month  of  April,  1908,  of  the  New  York 
State  Department  of  Health  contains  an  interesting  article  showing 
that  the  death  rate  from  typhoid  fever  in  ten  cities  of  that  State 
has  been  reduced  53.4  per  cent,  by  improved  water  supplies. 

It  may  be  urged  that  improved  methods  of  medical  treatment 
are  responsible  for  a  considerable  reduction  in  the  death  rates  from 
typhoid  fever,  but  when  we  see  such  a  striking  change  immediately 
after  the  installation  of  filtration  plants  as  in  the  case  of  the  American 
cities  shown  in  Chart  III,  and  also  more  recently  in  Cincinnati 
and  Philadelphia,  we  are  forced  to  the  conclusion  that  water  purifi- 
cation plays  the  most  important  role  by  diminishing  primarily 
the  number  of  cases.  It  should  be  stated,  however,  that  the  effects 
are  still  more  marked  when  combined  with  a  good  system  of  sewer- 
age. The  history  of  every  sewered  town  shows  a  lessening  of  the 
typhoid  death  rate,  and  that  the  typhoid  rate  is  always  higher  in 
sections  of  the  same  city  supplied  with  makeshifts.  In  1895  I 
pointed  out  that  typhoid  fever  prevailed  in  Washington  in  1  of  81 
houses  supplied  with  privies,  and  in  only  1  in  149  of  those  connected 
with  sewers,  and  offered  as  the  only  reasonable  explanation  that  the 
sewers  carry  away  the  filth  and  germs  that  otherwise  would  con- 
taminate the  soil  and  ground  water;  but  even  if  there  were  no  wells, 
these  makeshifts  are  still  a  source  of  danger  in  so  far  as  they  favor 
the  transmission  of  the  infection  by  means  of  flies;  nor  can  the 
possibility  be  ignored  that  the  germs  in  leaky  or  overflowing  boxes 
may  reach  the  upper  layer  of  soil  and  with  pulverized  dust  gain 
access  to  the  system. 
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I  believe  that  about  80  per  cent,  of  the  cases  of  typhoid  fever 
are  water-  and  milk-borne,  and  about  20  per  cent,  may  be  spread 
through  the  agency  of  flies,  personal  contact,  the  consumption  of 
raw  oysters  and  shell  fish  raised  in  sewage  polluted  waters,  or  the 
eating  of  strawberries,  radishes,  celery,  lettuce,  and  other  vegetables 
and  fruits  which  have  been  contaminated  with  infected  night  soil. 

Other  Water-borne  Diseases.  AVhat  has  been  said  of  typhoid 
fever  is  equally  true  of  other  water-borne  diseases,  like  cholera, 
dysentery,  cholera  morbus,  diarrhoeal  diseases,  and  the  transmission 
of  intestinal  parasites,  because  the  germs  or  ova  of  these  diseases 
are  present  in  the  intestinal  tracts  and  presumably  also  in  sewage 
contaminated  water.  Mr.  Allen  Hazen,^  one  of  the  most  distin- 
guished experts  on  water  purification  in  America,  has  conclusively 
shown  that  as  the  result  of  filtration  plants  in  five  cities  supplied 
previously  with  an  impure  water,  there  was  not  only  a  i-eduction 
of  81  per  cent,  in  the  deaths  from  typhoid  fever,  but  also  a  marked 
reduction  in  the  general  death  rate.  His  computations  clearly 
indicate  that  where  one  death  from  typhoid  fever  has  been  avoided 
by  the  use  of  a  better  water,  a  certain  number  of  deaths,  probably 
two  or  three,  from  other  causes  have  been  avoided.  The  truth  of 
Hazen's  theorem  has  recently  been  confirmed  by  Professor  Sedgwick. 
It  is  a  difficult  matter  to  explain  how  water  is  connected  with  the 
deaths  other  than  those  from  water-borne  diseases,  yet  when  we 
consider  that  water  enters  into  the  composition  of  the  human  body 
to  the  extent  of  60  per  cent.,  we  are  in  a  position  to  appreciate  the 
sanitary  acumen  of  Aristotle  when  he  wrote  in  his  PoUtica:     "The 

'  See  paper  read  at  the  International  Engineers'  Congress  at  St.  Louis  in  1904.     Mr.  Hazen 
found  in  five  cities  where  the  water  supply  had  been  radically  improved: 

Per  100.000. 

A  reduction  in  total  death  rate  with  the  introduction  of  a  pure  water 

supply 440 

Normal  reduction  due  to  a  general  improved  sanitary  condition,  com- 
puted from  average  of  cities  similarly  situated,  but  with  no  radical 
change  in  water  supply 137 

Difference  being  decrease  in  death  rate  attributable  to  change  in 

water  supply 303 

Of  this,  the  reduction  in  deaths  from  typhoid  fever  was       ...  71 

Leaving  deaths  from  other  causes  attributable  to  change  in  water 

supply 232 
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greatest  influence  on  health  is  exerted  by  those  things  which  we 
most  freely  and  frequently  require  for  our  existence,  and  this  is 
especially  true  of  water  and  air." 

The  general  importance  of  the  subject  is  now  fully  appreciated, 
and  the  North  American  Conservation  Conference,  on  February  23, 
1909,  in  the  declaration  of  principles  adopted  the  following  in  refer- 
ence to  Public  Health: 

"Believing  that  the  conservation  movement  tends  strongly  to 
develop  national  efficiency  in  the  highest  possible  degree  in  oiu- 
respective  countries,  we  recognize  that  to  accomplish  such  an  object 
with  success  the  maintenance  and  improvement  of  public  health 
is  a  first  essential. 

"In  all  steps  for  the  utilization  of  natural  resources  consideration 
of  public  health  should  always  be  kept  in  view. 

"Facts  which  cannot  be  questioned  demonstrate  that  immediate 
action  is  necessary  to  prevent  further  pollution,  mainly  by  sewage, 
of  the  lakes,  rivers,  and  streams  throughout  North  America.  Such 
pollution,  aside  from  the  enormous  loss  in  fertilizing  elements 
entailed  thereby,  is  an  immediate  and  continuous  danger  to  public 
health,  to  the  health  of  animals,  and,  when  caused  by  certain  chemi- 
cal agents,  to  agriculture.  Therefore,  we  recommend  that  preventive 
legislation  be  enacted." 

Having  studied  the  effects  of  pure  water  supplies  upon  mortality 
rates,  let  us  next  consider  the  influence  of  pure  air,  removal  of 
dampness,  and  general  sanitation  upon  the  movement  of  tuberculosis. 

The  Ixfluexce  of  Sewers  ix  the  Prevalexce  of  Tuber- 
culosis. The  records  of  the  Health  Office  of  the  city  of  Washing- 
ton show  that  during  the  past  thirty  years  14.5  per  cent,  of  all  the 
deaths  occurring  in  the  District  of  Columbia  have  been  caused  by 
pulmonary  tuberculosis.  The  death  rate,  however,  has  gradually 
and  constandy  fallen  from  446  per  100,000  in  1880  to  280  in  1907. 
The  death  rate  from  this  disease  in  New  York  City  has  fallen  in 
like  manner  from  433  to  271.  In  the  United  States  at  large,  from 
326  in  1880  to  183  in  1907.  These  reductions  bejjan  long  before 
the  combat  of  the  disease  was  a  subject  for  popular  education. 
The  question  naturally  arises,  If  these  reductions  have  resulted 
independent  of  any  attempt  to  control   the  soiu'ce  of  infections. 
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what  are  the  chief  factors  concerned  in  bringing  about  this  gratifying 
result?  I  know  of  no  sanitary  reforms  which  could  have  exerted 
a  greater  influence  upon  our  general  well-being  than  the  introduc- 
tion of  sewers,  improved  water  supplies,  and  the  erection  of  sanitary 
homes.  The  marked  reduction  in  the  prevalence  of  consumption 
after  the  introduction  of  sewers  observed  in  England  over  forty 
years  ago,  and  also  in  the  cities  of  Washington  and  New  York  and 
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the  country  at  large,  may  fairly  be  attributed  to  the  prevention  of  air 
pollution  and  dampness.  It  is  noteworthy  that  while  the  reduction 
in  Washington  coincident  with  the  introduction  of  sewers  amounts 
to  37.3,  the  reduction  in  Baltimore,  an  unsewered  city,  is  only  24.7 
per  cent.  It  has  been  estimated  by  Erismann  that  a  cesspool  with 
LS  cm.  contents  is  capable  of  polluting  the  atmosphere  in  the  course 
of  twenty-four  hours  with  18.79  cm.  of  impure  gases  composed  of 
carbonic  acid,  ammonia,  sulphiu-etted  and  carburetted  hydrogen, 
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and  volatile  fatty  acids.  In  view  of  this  fact,  it  requires  no  great 
stretch  of  the  imagination  to  calculate  the  amount  of  air  pollution 
which  resulted  from  the  30,000  cesspools  and  other  makeshifts  prior 
to  the  introduction  of  the  sewerage  system  in  the  city  of  Washington. 
The  influence  of  impure  air  upon  our  physical  well-being  and 
the  powers  of  resistance  cannot  be  underrated.  As  a  matter  of 
fact,  individuals  who  contract  tuberculosis  in  cities  often  arrest 
the  disease  by  removal  to  the  country,  showing  that  an  abimdance 
of  pure  air  is  a  very  important  factor  in  the  treatment  of  the  disease, 
simply  because  it  promotes  ox}^genation  of  the  blood,  stimulates  the 
appetite  and  nutrition,  and  thereby  increases  the  general  resisting 
power  of  the  system.  There  can  be  no  doubt  as  to  the  curative 
virtues  of  pure  air,  and  hence  we  ought  not  to  underrate  its  pre- 
ventive properties. 

The  observations  of  Dr.  Bowditch,  of  Boston,  as  early  as  1862, 
clearly  indicate  that  there  is  a  relation  between  dampness  of  soil 
and  pulmonary  consumption,  and  Dr.  George  Buchanan,  the 
Medical  Officer  of  the  Privy  Council,  of  Great  Britain,  in  1867, 
supplied  ample  statistical  proof  that  consumption  became  less 
frequent  in  certain  towns  after  they  had  been  sewered  and  the  soil 
consequently  drained.  In  towns  like  Worthing,  Rugby,  and 
Salisbury  the  deaths  from  consumption  were  reduced  by  36  to  49 
per  cent.  It  is  true  that  such  a  marked  reduction  did  not  always 
follow,  but  in  these  instances  it  may  be  fairly  assumed  that  the  soil 
was  previously  quite  dry  and  could  not  be  materially  affected  by 
increased  drainage. 

The  importance  of  a  dry,  healthful  building  site  was  appreciated 
by  Hippocrates,  since  he,  as  well  as  Vitruvius,  the  father  of  archi- 
tecture, referred  in  their  writings  to  elevation  as  a  desirable  factor. 
One  of  the  most  striking  illustrations  of  damp  habitations  as  a 
predisposing  cause  to  consumption  has  been  recorded  by  Xowak, 
in  the  case  of  a  prison  in  the  vicinity  of  Vienna,  containing  on  an 
average  200  inmates.  Every  convict  is  examined  before  his  trans- 
port, and  if  found  affected  with  incipient  tuberculosis  he  is  sent 
elsewhere.  In  spite  of  this  precaution,  the  deaths  number  about 
fifty  per  annum,  and  the  majority  die  from  consumption.  The 
prisoners  are  better  fed  in  this  institution  than  elsewhere,  but  the 
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building  rests  on  a  wet  soil,  the  walls  are  reeking  with  moisture, 
and  the  rooms  smell  musty. 

The  relation  of  dampness  to  consumption  may  be  explained  as 
follows:  Dampness  of  soil,  unless  special  precautions  have  been 
taken,  extends  by  capillary  attraction  to  the  walls  and  renders 
the  entire  house  damp.  Damp  air  abstracts  an  undue  amount  of 
animal  heat,  lowers  the  power  of  resistance  of  the  inmates,  and 
predisposes  to  catarrhal  affections,  and  these  in  turn  render  the 
mucous  membrane  more  vulnerable  to  the  invasion  of  the  tubercle 
bacilli.  There  is  also  reason  for  believing  that  the  tubercle  bacilli 
retain  their  vitality  for  a  greater  length  of  time  in  such  an  atmosphere 
on  account  of  its  humidity  and  excess  of  organic  matter. 

At  all  events,  it  has  long  been  known  that  tuberculosis  is  far  more 
prevalent  in  damp,  dark,  and  insanitary  houses.  The  children 
are  anemic  and  as  puny  as  plants  raised  without  the  stimulating 
effects  of  sunlight.  The  death  rate  is  often  double  and  treble  that 
of  other  localities.  While  there  are  doubtless  other  factors  which 
determine  the  frightful  mortality,  none  are  more  potent  than  damp- 
ness, deficient  sunlight,  and  ventilation.  The  tubercle  bacillus 
clinging  to  floors  and  walls  in  carelessly  expectorated  sputum  or 
droplets  would  be  destroyed  by  a  few  hours  exposure  to  sunlight, 
but  finds  in  damp  and  dark  basements,  back-to-back  houses,  and 
yard  and  alley  tenements  suitable  environments  for  its  vitality  and 
growth,  and  the  other  insanitary  factors  alluded  to,  together  with  the 
more  intimate  contact,  materially  increase  the  chance  of  infection. 

If  it  should  appear  from  the  foregoing  that  I  believe  in  the 
ubiquity  of  the  tubercle  bacillus,  and  that  the  question  of  environ- 
ment should  receive  first  and  foremost  consideration,  I  desire  it  to  be 
understood  that  I  am  convinced  from  the  splendid  labors  of  Pro- 
fessor Carl  Fluegge  that  the  tubercle  bacillus  is  not  ubiquitous, 
and  hence  the  task  of  stamping  out  the  primary  sources  of  infection 
is  by  no  means  hopeless.  I  believe,  however,  that  until  this  is 
accomplished,  in  this  disease  as  in  other  infectious  diseases,  due 
attention  should  be  given  to  all  the  causes  likely  to  influence  their 
spread,  so  that  in  our  efforts  to  combat  tuberculosis  they  may 
receive  proper  consideration. 

I  can  scarcelv  do  better  than   to  conclude  with  the  following 
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quotation  from  the  Report  of  the  Conservation  Commission,  which 
is  now  in  the  hands  of  the  PiibHc  Printer: 

"Since  the  greatest  of  our  national  assets  is  the  health  and  vigor 
of  the  American  people,  our  efficiency  must  depend  on  national 
vitality  even  more  than  the  resources  of  the  minerals,  lands,  forests, 
and  waters.  The  average  length  of  human  life  in  different  countries 
varies  from  less  than  twenty-five  to  more  than  fifty  years.  This 
span  of  life  is  increasing  wherever  sanitary  science  and  preventive 
medicine  are  applied.  It  may  be  greatly  extended.  Our  annual 
mortality  from  tuberculosis  is  about  150,000.  Stopping  three- 
fourths  of  the  loss  of  life  from  this  cause  and  from  typhoid  and 
other  prevalent  diseases  would  increase  our  average  length  of  life 
fifteen  years.  There  are  constantly  about  3,000,000  persons  seri- 
ously ill  in  the  United  States,  of  whom  500,000  are  consumptives. 
More  than  half  this  illness  is  preventable.  If  we  count  the  value 
of  each  life  lost  at  only  81700,  and  reckon  the  average  earnings 
lost  by  illness  at  S700  a  year  for  grown  men,  we  find  that  the  economic 
gain  from  mitigation  of  preventable  disease  in  the  United  States 
would  exceed  $1,500,000,000  a  year.  This  gain,  or  the  lengthening 
and  strengthening  of  life  which  it  measures,  can  be  had  through 
medical  investigation  and  practice,  school  and  factory  hygiene, 
restriction  of  labor  by  women  and  children,  the  education  of  the 
people  in  both  public  and  private  hygiene,  and  through  improving 
the  efficiency  of  our  health  service,  municipal.  State,  and  national." 


THE  PRESENT  STATUS  OF  THE  SERUM  THERAPY  OF 
EPIDEMIC  CEREBROSPINAL  MENINGITIS. 


By  SIMON  FLEXNER,  M.D., 

OF    NEW    YORK 


My  intention  is  to  present  to  you  a  very  brief  statement  of  the 
status  of  the  serum  treatment  of  epidemic  meningitis.  It  is  now 
about  three  years  since  the  serum  was  first  used  therapeutically 
in  this  country.  Gradually  its  employment  has  extended  until 
now  it  is  being  used  in  Great  Britain,  France,  and  Germany,  as  well 
as  in  the  United  States  and  Canada.  Indeed,  we  have  sent  supplies 
to  India  and  to  Jerusalem,  but  as  no  reports  have  been  received  from 
these  distant  places,  they  will  not  be  further  considered  at  present. 

At  the  time  of  the  first  employment  of  the  serum  in  this  country, 
the  epidemic  of  meningitis  had  already  receded  in  the  East,  and 
although  the  disease  spread  westward  even  beyond  the  Rocky 
Mountains,  and  was  often  very  severe  and  fatal,  yet  the  number 
of  cases  arising  or  being  recognized  in  any  one  community  was  not 
large.  I,  therefore,  view  the  test  made  of  the  serum  in  America 
as  having  coincided  with  the  period  of  recession  of  the  epidemic. 

At  the  period  of  the  first  employment  of  our  serum  in  Belfast 
and  Edinburgh,  the  epidemic  was  at  its  height;  that  is  to  say,  it  had 
reached  its  maximum  development,  from  which  it  was  tending  to 
recede  rather  than  to  increase.  All  the  evidence  at  hand  shows 
that  the  disease  at  that  time  had  not  diminished  in  virulence  and 
fatality,  but  the  number  of  cases  appearing  was  in  a  given  time 
less  than  before. 

In  Germany,  also,  the  epidemic  was  virtually  at  an  end  when 
the  serum  was  received.  In  France,  on  the  other  hand,  the  serum 
was  available  at  the  beginning  of  the  outbreak  of  the  epidemic 
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which  is  now  prevaiHng  in  Paris  and  the  provinces.  Through 
the  fortunate  circumstance  that  Professor  Calmette,  on  his  return 
from  the  International  Congress  on  Tuberculosis,  carried  with 
him  to  Lille  a  considerable  quantity  of  the  serum  is  to  be  ascribed 
its  prompt  employment.  Subsequently,  we  sent  large  supplies 
to  him,  to  Professor  Xetter,  and  to  Professor  Roux.  The  reports 
of  the  serum  treatment  now  appearing  in  French  medical  journals 
are  based  chiefly  on  the  employment  of  the  serum  prepared  at  the 
Rockefeller  Institute. 

If,  therefore,  the  decision  of  the  value  of  the  serum  treatment 
were  properly  withheld  until  the  opportunity  arose  to  subject  it  to 
a  test  at  the  beginning  of  a  severe  epidemic,  when  the  fatality  is 
commonly  at  its  height,  this  opportunity  has  now  arrived  in  I'rance. 
The  outlook  is  further  promising  for  a  comparative  study  of  cases 
of  epidemic  meningitis  treated  with  the  serum  and  in  other  ways. 
^^^lile  the  serum  is  being  employed  widely,  apparently,  in  Paris, 
and  in  the  intense  way  that  experience  has  indicated  to  be  the  best, 
namely,  by  successive  injections  of  relatively  large  doses,  in  the 
provinces  it  is  being  less  generally  employed,  and  it  has  been  found 
difficult  to  have  the  intense  method  carried  out  by  the  provincial 
practitioners,  ^^^len  the  reports  are  all  in  and  the  figures  have 
been  collected,  we  may  expect,  therefore,  important  information 
on  the  value  of  the  serum. 

In  the  meantime,  I  can  report  to  you  that  the  excellent  results 
obtained  from  the  serum  in  America  and  Great  Britain  are  being 
repeated  in  France.  There  have  already  been  puljlished  reports 
covering  100  or  more  cases  of  the  disease  treated  with  the  serum 
in  which  the  mortality  will  probably  be  less  than  25  per  cent.  On 
the  other  hand,  a  smaller  number  of  cases  thus  far  reported  treated 
by  other  methods  have  given  a  far  greater  mortality  and  one 
approaching  80  per  cent.  Moreover,  the  phenomena  of  diminution 
in  severity  of  the  symptoms  and  reduction  of  the  period  of  infection 
and  convalescence  have  been  observed  there  as  elsewhere. 

We  may,  then,  consider  fairly,  I  think,  that  the  serum  treatment 
has  now  been  subjected  to  tests  under  a  variety  of  conditions,  some 
of  which  were  as  severe  as  probably  ever  occur.  And  yet  I  would 
still  advise  caution  in  concluding  that  the  case  has  been  proved  for 
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the  serum.  The  total  number  of  reports  of  cases  of  epidemic  menin- 
gitis, which  I  have  collected,  treated  with  the  serum  prepared  at  the 
Rockefeller  Institute  is  under  one  thousand,  and  it  obviously  will 
take  a  larger  number  than  that  to  establish  its  value.  I  wish  now 
to  present  to  you  a  tabulation  which  has  recently  been  prepared, 
based  on  712  cases  of  the  disease  in  which  the  bacteriological 
diagnosis  was  made  and  which  were  treated  with  the  serum.  In 
the  first  table  the  cases  are  subdivided  according  to  certain  age 
periods,  and  in  the  second  the  total  cases  of  each  age  period  are 
further  subdivided  according  as  the  serum  was  injected  in  the 
three  arbitrarily  chosen  periods  of  duration  of  the  disease. 

T.\BLE  I. — Cases  of  Epidemic  Cerebrospinal  Meningitis  Treated  with  the  Anti- 
meningitis  Serum.     Cases  Analyzed  According  to  Age  Groups. 


Age.                         [ 

Total  No.  of  Cases. 

Recovered. 

Died. 

Per  cent, 
mortality. 

1  to  2  years  

2  to  5  years  

5  to  10  years { 

10  to  15  years 

15  to  20  years 

20  years  and  over    .... 

Total 

104 
112 
113 
101 
107 
175 

712 

60 
82 
95 
73 
72 
106 

488 

44 
30 
18 
28 
35 
69 

224 

42.3 
26.7 
15.9 
27.7 
32.7 
39.4 

31.4 

Table  I  brings  out  several  points  of  interest.  The  highest  mor- 
tality is  shown  to  have  occurred  in  the  first  two  years  of  life.  But 
contrary  to  the  rule  under  the  older  forms  of  treatment,  in  which 
the  mortality  was  90  per  cent,  or  over,  in  this  series  it  was  42.3 
per  cent.  The  second  age  period  is  from  two  to  five  years,  in  which 
the  mortality  was  26.7  per  cent.  The  third  age  period  embraces 
children  from  five  to  ten  years  of  age,  and  gave  the  lowest  mortality 
of  all,  namely,  15.9  per  cent.  The  next  period  extends  from  ten  to 
fifteen  years,  and  gave  a  mortality  of  27.7  per  cent.  The  next  period, 
of  from  fifteen  to  twenty  years,  showed  a  considerable  rise  in  mortality, 
equalling  32.7  per  cent.;  and  the  last  period,  embracing  the  cases 
of  twenty  years  and  over,  gave  the  highest  mortality  of  all,  namely, 
39.4  per  cent.  The  average  mortality  in  all  the  age  periods  was 
31.4  per  cent. 
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The  time  allowed  me  is  insufficient  to  enable  me  to  enter  into  a 
detailed  discussion  of  the  figures.  It  is  my  intention,  however, 
to  consider  them  in  some  detail  in  the  near  future.  A  point  of 
importance,  and  one  to  which  Dr.  Jobling  and  I  have  already 
referred,  is  the  importance  of  experience  with  the  serum  in  securing 
the  best  results  from  it.  If  the  separate  large  series  of  cases  treated 
by  individual  observers  are  analyzed,  the  great  discrepancy  in  the 
results  as  between  children  over  two  years  of  age,  young  adults,  and 
adults  past  twenty  years  are  not  encountered. 

T.\BLE  II.— Cases  of  Epidemic  C erehrospiruil  Meningitis  Treated  icith  the  Anti- 
meningitis  Serum.     Cases  Analyzed  According  to  Day  of  Injection. 


Period  of 
injection. 

1st  to  3d  day. 

4th  to  7th  day. 

Later  than  7th  day. 

Ages. 

Rec. 

Died. 

Mort. 
Per  cent. 

5.8 
20.0 
15.6 
19.0 

40.4 
36.8 

25.3 

Rec. 

„.    ,        Mort. 
Died.   „ 

Per  cent. 

Rec.    ;  Died. 

Mort. 
Per  cent. 

1  to  2  years    . 

2  to  5  years    . 
5  to  10  years  . 
10  to  15  years 
15  to  20  years 

20  years  and  over 

Totals       .      . 

16 
24 
43 
36 
25 
36 

180 

1 
6 
8 
8 
17 
21 

61 

22 
40 
35 
23 
25 
34 

179 

10          31.2 

12     1     23.0 

6           14.6 

9          28.1 

8     1     24.2 

24     ,     41.3 

69          27.8 

22 
18 
17 
14 
22 
36 

129 

33 

12 
4 
11 
10 
24 

94 

60.0 
40.0 
19.0 
40.0 
31.2 
40.0 

42.1 

Table  II  is  instructive  in  bringing  out  the  importance  of  early 
injections  of  the  serum.  The  results  in  the  first  two  years  of  life 
are  especially  noteworthy.  The  extraordinary  figures  given  under 
the  first  period  of  injection,  namely,  in  the  first  three  days  of  the 
disease,  can  hardly  be  maintained.  But  the  influence  of  the  period 
of  injection  is  shown  by  the  rapid  rise  in  mortality  in  the  subsequent 
two  periods.  The  rule  of  the  effects  of  early  injection  is  preserved 
in  the  age  periods  up  to  the  period  of  from  fifteen  to  twenty  years, 
when  it  disappears.  The  discrepancy  occurring  in  the  two  highest 
age  periods  cannot  be  wholly  accounted  for  at  present.  The 
explanations  which  suggest  themselves  are  that  among  older  individ- 
uals there  tend  to  be  a  large  number  of  very  severe,  rapidly  fatal,  or 
fulminating  cases  of  the  disease,  or  that  older  persons  are  less  sub- 
ject to  the  beneficial  action  of  the  serum.  As  regards  the  second 
proposition,  it  may  be  stated  that  adults  not  infrequently  respond 
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promptly  to  the  serum  injections  by  abrupt  termination  of  the 
disease  or  ameliorated  symptoms  and  pathological  conditions. 

The  total  figures  do  not,  however,  fail  to  indicate  that  the  early 
injections  are  more  effective  than  the  later  ones  as  is  shown  by  the 
percentage  mortality  in  the  first  to  third  day  period  of  25.3,  in  the 
fourth  to  seventh  day  period  of  27.8,  and  the  period  later  than  the 
seventh  day  of  42.1. 

There  is  one  other  consideration  which  I  should  like  to  touch 
upon.  The  study  of  certain  groups  of  cases  of  epidemic  meningitis, 
coming  under  one  observer,  indicates  that  the  diagnosis  can  some- 
times be  made  before  the  usual  symptoms  of  meningeal  irritation 
appear  or  are  recognizable.  The  cerebrospinal  fluid  removed 
by  exploratory  lumbar  puncture  has  been,  in  these  cases,  already 
turbid  and  contained  polynuclear  leukocytes  and  diplococcus 
intracellularis.  The  serum  being  injected  immediately,  these  cases 
almost  always  were  abruptly  terminated  or  ran  relatively  a  mild 
course.  Attention  having  been  drawn  to  the  cases  as  being  possibly 
epidemic  meningitis,  because  of  the  similarity  of  the  prodromal  symp- 
toms to  those  of  other  cases  diagnosticated  later  after  the  signs 
of  meningeal  irritation  were  plain,  they  ran  a  short  and  mild  course 
after  the  early  administration  of  the  serum,  while  the  others,  which 
served  to  direct  the  attention,  having  been  injected  later  when  the 
infection  and  inflammation  were  well  established,  assumed  a  far 
more  severe  and  protracted  form. 


DISCUSSION. 


Dr.  a.  C.  Abbott:  Our  experiences  in  Philadelphia  with  the  serum  bear  out 
one  point  at  least  that  Dr.  Flexner  made  as  to  the  conditions  for  the  most  favorable 
results.  The  winter  before  last  the  serum  was  put  at  our  disposal  for  use  in  the 
hospital  for  contagious  diseases.  There  was  not  at  the  time  an  epidemic  of  cere- 
brospinal meningitis  in  the  city,  but  there  had  been  a  few  more  cases  than  usual. 
These,  however,  did  not  cause  any  alarm;  they  attracted  comparatively  little 
attention;  and  only  relatively  few  entered  the  hospital  during  the  earliest  stages 
of  the  diseases.  The  total  of  our  cases  w-as  so  small  that  satisfactory  classification 
was  not  possible,  and  consequently,  the  serum  had  to  be  used  to  some  extent  in 
a  haphazard  way.    Viewing  the  results  as  a  whole,  however,  as  obtained  from  the 
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treatment  of  twenty  odd  cases,  we  feel  justified  in  regarding  them  as  better  than 
those  following  any  other  line  of  treatment  that  we  had  instituted.  As  with  other 
observers,  the  cases  treated  earliest  in  the  disease  gave  the  best  results. 

I  am  convinced  that  under  the  circumstances,  Dr.  Royer,  at  the  time  chief 
resident  of  the  hospital,  gave  to  the  serum  the  ver>'  best  opportunities  for  its 
favorable  action.  The  method  used  by  him  was  always  to  extract  from  the  canal 
an  amount  of  fluid  corresponding  in  volume  with  that  which  he  proposed  to  inject. 
It  was  believed  that  by  this  plan  the  tension  of  the  fluid  in  the  canal  would  not  be 
materially  disturbed,  and  the  serum  would  remain  in  the  canal  a  longer  time  than 
otherwise. 

AVe  are  quite  satisfied  with  our  results.  We  believe  them  to  be  the  best  that 
could  have  been  obtained  under  the  conditions  of  our  work. 

Dr.  Hexrt  Koplik:  We  have  had  considerable  experience  with  the  Flexner 
serum,  and  I  feel  that  in  this  serum  we  have  a  weapon  at  last  against  this  .scourge. 
But  it  is  in  the  subjects  below  two  years  of  age  that  the  results  obtained  so  far  are 
certainly  gratifying.  Hitherto  we  felt  a  patient  of  this  age,  from  a  clinical 
standpoint,  was  lost.  If  the  child  recovered  from  the  meningitis  there  was  left 
some  cerebral  defect,  such  as  hydrocephalus.  Up  to  the  present  time  we  have 
had  in  our  service  six  babies,  ranging,  I  believe,  from  five  months  to  two  vears  of 
age.  Of  these,  we  saved  three,  a  very  good  record.  I  mean  that  thev  were 
absolutely  cured  so  far  as  I  could  see  when  they  were  discharged.  I  kept  them 
a  number  of  weeks  in  the  wards  to  obser\-e  whether  there  were  anv  symptoms 
of  hydrocephalus  or  any  cerebral  symptoms  showing  that  there  was  some  damage 
to  the  brain.  At  the  same  time  these  are  the  very  cases  that  we  cannot  sav  are 
cured  definitely  until  we  have  observed  them  a  year  after  the  disease  has  nm  its 
course,  especially  in  the  young,  in  whom  the  cerebrum  is  so  apt  to  be  injured  in 
the  inflammatory  process.  Something  may  crop  out  months  after  the  case  has 
laeen  apparently  cured. 

Another  point  of  interest  is  that  some  of  these  cases,  instead  of  getting  well 
under  the  injection  of  the  serum,  rapidly  grow  worse.  The  fluid  becomes  more 
purulent.  It  seems  to  give  us  a  hint  that  in  injecting  the  serum  we  should  not  be 
too  anxious  to  inject  the  serum  from  day  to  day  unless  it  is  indicated  in  the  case 
from  a  clinical  standpoint.  I  remember  a  very  severe  purulent  case  of  meningitis 
with  a  double  pneumonia.  I  transported  the  case  from  a  distance  and  brought 
it  to  the  hospital  as  a  hopeless  case.  We  only  made  two  injections  in  that  case, 
and  the  chikl  got  well.  It  was  a  child,  aged  six  years.  The  recoverv  was  com- 
plete, as  I  heard  of  the  case  recently,  months  after  the  meningitis.  The  point  I 
wish  to  make  is  this,  that  if  the  serum  is  not  absolutely  indicated  after  one  or  two 
injections,  I  feel,  from  my  own  standpoint,  we  should  withhold  our  hand  in  inject- 
ing any  more  serum.  The  injection  of  a  large  amount  of  foreign  serum,  sav  120 
c.c.  in  the  course  of  four  days,  it  seems  to  me  is  not  such  a  harmless  thing  in  itself. 
So  I  would  make  a  plea  for  the  clinical  obser\-ation  of  the  cases  as  we  go  along. 

Our  method  of  applying  the  serum  is  to  replace  in  the  subarachnoid  space  as 
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much  serum  as  fluid  we  have  withdrawn.  The  serum  is  not  introduced  with  a 
syringe,  but  through  a  small  glass  funnel  attached  by  means  of  rubber  tubing  to 
the  puncture  needle  as  first  advocated  by  Quincke. 

Dr.  William  H.  Park:  This  subject  is  so  important  that  I  think  everything 
connected  with  it  is  of  interest.  Some  of  you  will  remember  that  in  the  beginning 
of  the  last  great  epidemic,  Dr.  Wolf,  of  Hartford,  suggested  that  horse  serum 
containing  diphtheria  antitoxin  would  be  of  benefit,  and  many  clinicians  were  so 
persuaded  by  him  that  they  insisted  upon  using  it.  It  seemed  to  me  that  if  a 
serum  was  to  be  used  it  should  be  one  from  horses  immunized  to  the  meningo- 
coccus. I,  therefore,  immunized  two  horses  with  meningococci,  and  supplied 
the  serum  to  several  hospitals.  As  a  rule,  the  cases  were  alternated  with  those 
receiving  no  serum  at  all.    It  was  given  subcutaneously. 

I  think  every  one  came  to  the  same  conclusion,  that  it  produced  little  or  no 
results.  The  serum  treatment  was,  therefore,  given  up.  In  this  connection  it  is 
interesting  to  note  how  one  may  almost  accomplish  a  result  and  yet  fail  entirely 
because  of  some  omission.  If  here  or  in  Europe  some  one  had  suggested  the 
intraspinal  injection  of  that  serum,  the  world  would  have  reaped  the  benefit  of 
its  use  some  years  earlier  than  it  did. 

Another  point  is  of  practical  importance,  I  believe  Dr.  Flexner  is  right  when 
he  requires  positive  bacteriological  tests  for  all  cases  used  in  estimating  the  value 
of  the  treatment,  but  I  think  the  same  necessity  exists  that  the  control  cases 
should  also  be  restricted  to  those  which  have  been  similarly  sifted.  It  is  well 
known  that  pneumococcus  and  streptococcus  inflammations,  and  also  tuberculous 
inflammations  of  the  meninges  in  children  under  one  year  are  frequently  diag- 
nosticated by  physicians  as  cerebrospinal  meningitis.  If  these  are  put  in  the 
control  series  and  eliminated  from  the  treated  series,  it  will  give  a  somewhat 
better  contrast  for  the  treated  cases  than  should  have  been  given. 

I  had  the  other  day  an  interesting  case  which  some  of  you  may  have  the  oppor- 
tunity to  repeat.  Dr.  Flexner  has  put  at  my  disposal  some  of  the  serum  prepared 
by  him,  and  the  other  day  a  midnight  call  came  for  some  of  it.  I  said  I  would  call 
up  the  hospital  and  see  if  the  resident  physician  could  get  the  serum.  In  the 
night  he  got  diphtheria  serum  instead  of  the  other.  Within  twenty-four  hours 
after  the  diphtheria  antitoxin  was  given  the  child's  temperature  dropped  from 
103.5°  to  100°,  and  there  was  a  marked  improvement  in  the  cerebral  symptoms. 
Whether  this  was  a  pure  coincidence,  or  whether  serum  as  such  had  the  effect, 
I  do  not  know.  I  would,  of  course,  only  think  of  giving  the  diphtheria  antitoxin 
if  I  could  not  get  the  meningococcus  serum. 

Two  years  ago,  being  much  interested  in  the  first  cases  that  had  been  treated 
here  by  the  intraspinal  injection  of  the  serum  prepared  by  Dr.  Flexner,  I  took  the 
opportunity  to  very  carefully  review  the  results  in  Vienna.  They  had  used  a 
serum  prepared  by  them  for  about  a  year. 

About  one-half  of  the  cases  received  in  the  Child's  Hospital  had  been  treated, 
and  the  attending  physicians  were  very  favorably  disposed  toward  it.    In  going 
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over  the  histories  of  both  the  treated  and  the  untreated  cases,  the  results,  while 
favorable,  were  not  striking.  It  is  probable  that  the  serum  now  prepared  here  by 
Flexner  and  abroad  by  the  workers  there  is  somewhat  better  than  the  earlier 
serums,  and  the  dosage  is  now  better  understood. 

I  think  all  of  us  agree  that  in  this  serum,  as  prepared  here  and  in  Europe,  we 
have  a  substance  which  will  do  much  good,  and  that  injections  into  the  spinal 
canal  is  the  method  to  be  employed.  It  is  now  only  a  question  of  what  cases  are 
benefited  and  the  possibility  of  learning  still  more  as  to  dosage  and  other  points  in 
treatment. 

Dr.  W.  H.  Thomson:  If  this  serum  continues  to  give  as  favorable  results  in 
this  fearful  disease  as  we  have  now  good  reason  to  hope,  I  would  say  for  myself 
that  I  would  rather  have  the  credit  of  such  a  boon  to  humanity  than  to  be  the 
greatest  official  or  the  greatest  owner  on  earth,  and  I  speak  very  feelingly,  becau.se 
my  own  firstborn  child  at  the  age  of  four  and  one-half  years  succumbed  to 
cerebrospinal  meningitis  after  six  weeks  of  most  terrible  agony.  And  since  I  have 
been  reading  about  the  agitation  of  the  antivivisectionists  against  Dr.  Flexner, 
and  against  all  such  things,  my  only  wish  would  be  that  the  entire  set  of  them 
should  have  meningitis  themselves  for  a  couple  of  weeks,  without  dying,  but 
enough  to  experience  what  it  is.  I  think  they  would  then  be  willing  to  have  all  the 
rats  and  mice  of  the  country  dead  for  their  relief. 

But  what  I  wish  to  state  is  this:  I  much  admire  the  scientific  hesitation  and 
delay  of  Dr.  Flexner  and  his  colleagues  in  declining  to  ask  judgment  on  the  serum 
as  a  specific  from  the  observations  of  only  1000  cases  scattered  here  and  in 
Europe,  because  any  one  of  us  who  has  had  much  hospital  experience  with  either 
pneumonia  or  meningitis  knows  the  truth  of  what  I  can  illustrate  from  my  experi- 
ence, and  have  already  stated  elsewhere.  In  one  winter  in  my  Roo.sevelt  Hospital 
wards  we  had  meningitis  come  upon  us,  case  after  case,  admitted  almost  as  rapidly 
as  sometimes  we  have  sunstroke  in  the  summer,  and  that  of  the  30  cases  that 
occurred  in  my  ward  then  and  under  my  care,  the  first  16  all  died  except  one. 
Of  the  remaining  14,  all  lived  except  one.  The  treatment  was  the  same  in  both 
classes,  the  difference  being  that  the  fatal  cases  occurred  in  the  early  part  of  the 
epidemic,  and  then  without  any  change  that  we  saw,  other  than  the  clinical 
course  being  so  much  more  favorable  in  the  remaining  14,  that  the  results  would 
have  given  an  impetus  to  the  employment  of  any  remedy,  and  we  would  have  all 
said  it  was  specific.  Hence  in  most  affections  it  is  very  proper  to  wait  until  not 
only  a  great  many  cases,  but  also  the  time  in  the  epidemic  should  be  correctly 
noted. 

Dr.  Lewis  A.  Conner:  Dr.  Flexner  has  referred  to  our  experience  at  the 
Hudson  Street  Hospital  as  not  having  been  very  satisfactory  or  encouraging. 
That  is  true,  but  it  is  only  fair  to  say  that  the  cases  have  been  comparatively  few 
in  number,  that  most  of  them  have  been  of  extremely  severe  type,  and  that  many 
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of  them  have  come  into  the  hospital  only  late  in  the  disease.  Moreover,  in  some 
of  the  earlier  cases  the  dosage  of  the  serimi  I  am  sure  was  too  small.  I  do  not 
think  that  our  cases  represent  a  fair  test  of  what  the  serum  will  do. 

Dr.  L.  F.  Barker:  I  think  it  is  important  to  distinguish  between  the  cases 
treated  early  in  the  hospitals  and  the  cases  treated  outside.  My  experience  with 
the  outside  cases  has  been,  in  the  first  place,  that  they  are  nearly  always  treated 
very  late.  The  doctors  are  sometimes  late  in  arriving  at  a  diagnosis,  and  after 
the  diagnosis  has  been  made  there  is  often  great  delay  in  getting  the  serum.  Then, 
again,  outside  it  is  very  rare  that  bacteriological  control  can  be  carried  out,  and 
we  do  not  know,  as  Dr.  Flexner  has  said,  whether  the  cases  are  instances  of  true 
cerebrospinal  meningitis,  or  are  tuberculous  or  pneumococcic  cases;  further, 
outside  hospitals  there  are  fewer  men,  I  think,  who  do  lumbar  punctures  regularly. 
We  all  know,  even  those  of  us  who  work  in  hospitals,  that  not  every  man  makes 
a  lumbar  puncture  easily  unless  he  practises  it  regularly. 

It  may  be  interesting  to  compare  the  results  of  treatment  of  epidemic  menin- 
gitis in  the  Johns  Hopkins  Hospital  since  Dr.  Flexner's  serum  has  been  available 
with  the  results  in  cases  treated  earlier  in  the  history  of  the  hospital.  About  the 
same  number  of  cases  were  treated  during  one  year  with  serum  as  were  treated 
during  the  previous  eighteen  or  nineteen  years  of  the  hospital's  experience  with- 
out serum.  Dr.  Sladen,  who  made  the  bacteriological  examinations  and  lumbar 
punctures,  and  injected  the  serum,  has  analyzed  the  statistics;  during  the  first 
eighteen  or  nineteen  years  of  the  hospital's  experience  there  were  between  70  and 
80  per  cent,  of  deaths  and  between  30  and  20  per  cent,  of  recoveries.  During  the 
one  year  of  treatment  with  serum  there  were  about  the  same  number  of  cases,  and 
there  were  about  80  per  cent,  of  recoveries  and  about  20  per  cent,  of  deaths.  The 
figures  are  just  turned  around.  The  effects  of  the  serum  seem  very  striking  to 
us,  and  we  feel  most  encouraged. 

The  chronic  cases,  as  well  as  the  acute,  may  be  benefited  by  the  treatment. 
We  had  one  boy  who  came  up  from  Georgia,  who  had  been  sick  several  weeks, 
and  not  improving  at  all.  Lumbar  puncture  was  made.  The  meningococcus 
was  present.  The  serum  was  used,  and  the  boy  went  on  quickly  to  Recovery. 
Possiblv  we  may  come  to  use  intraventricular  treatment  in  chronic  cases  and  in 
cases  of  hydrocephalus.  Dr.  Sladen  and  Dr.  Gushing  treated  one  of  our  cases  that 
way,  and  the  method  is  certainly  worthy  of  trial. 

Dr.  James  Ewing:  There  seems  to  me  to  be  two  entirely  different  problems 
concerned  in  the  injection  of  a  quantity  of  horse  serum  into  the  spinal  canal. 
How  much  will  such  a  procedure  reduce  the  mortality  ?  This  is  a  matter  which 
can  be  judged  only  from  the  clinical  side.  If  the  mortality  is  reduced,  how  is  it 
reduced  ?  This  question  belongs  chiefly  to  the  laboratory.  The  reports  of  Dr. 
Flexner  seem  to  show  satisfactorily  that  the  injection  of  one  or  more  doses  of 
horse  serum  into  the  spinal  canal  does  reduce  the  mortality.  However,  from  my 
own  standpoint,  from  conversation  with  others  interested  in  this  subject,  and  from 
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some  experience  in  the  production  of  specific  sera,  I  feel  that  the  mechanism 
of  action  is  as  yet  undecided.  Anyone  who  has  used  horse  serum  as  a  bac- 
tericidal agent  must  have  been  struck  with  its  effect  on  many  localized  infections. 
Repeated  injections  have  very  considerable  influence  in  reducing  the  growth  of 
bacteria  and  improving  the  condition  of  the  patient.  I  think  laboratory  men,  as 
a  rule,  are  inclined  to  think  that  the  reduction  in  the  mortality  in  meningitis  from 
the  use  of  this  serum  may  be  due  to  its  normal  bactericidal  action.  They  are 
waiting  for  further  information  regarding  its  specific  curative  action.  I  believe 
at  present  this  is  not  satisfactorily  determined.  So  far  as  I  know,  there  are  no 
adequate  experimental  data  which  would  lead  us  to  conclude  that  a  serum  manu- 
factured in  the  ordinary  way  from  the  autolized  bodies  of  the  meningococcus  has 
a  specific  curative  action  in  this  disease  beyond  that  possessed  for  their  respective 
diseases  by  sera  made  in  a  similar  manner  from  the  bodies  of  streptococci  or 
pneumococci.  Certainly  such  an  action  is  not  clear  in  small  animals.  Until  we 
have  determined  in  the  laborator\-  that  we  have  secured  a  specific  product  sur- 
passing in  its  action  on  these  organisms  in  the  test-tube,  and  in  small  animals, 
the  action  of  normal  serum,  that  problem  will  remain  undecided.  There  is  still 
something  lacking  in  the  curative  action  of  endotoxin  antisera. 

There  are  several  reasons  why  this  disease  is  an  especially  difficult  one  from 
which  to  secure  accurate  data.  One  of  these,  not  formerly  mentioned,  is  that  a 
considerable  number  of  the  fatal  cases  occur  in  subjects  of  the  status  lymphaticus, 
run  a  fulminating  course,  and  die  within  twenty-four  or  forty-eight  hours.  I 
suppose  it  is  very  difficult  to  secure  observations  on  the  action  of  the  serum  in 
these  fulminating  cases.  Yet  they  are  necessarily  included  in  the  total  mortality, 
but  largely  missing  from  the  mortality  of  cases  treated  with  serum.  In  our 
final  conclusions  we  should  bear  in  mind  the  fact  that  the  majority  of  cases  that 
receive  the  serum  must  be  apart  from  this  group  with  status  lymphaticus.  I 
think  that  Dr.  Flexner  might,  without  an  epidemic,  reach  some  further  conclu- 
sion if  he  could  inoculate  a  number  of  cases  with  normal  horse  serum  and  an 
equal  number  with  the  meningitis  serum.  If  one  could  show  that  in  100  cases 
treated  with  this  serum  the  results  are  better  as  judged  by  the  svmptoms  and 
mortality  than  they  are  in  100  cases  treated  with  normal  serum,  then  one  could 
conclude  that  a  specific  curative  serum  had  been  produced. 

Dr.  Flexxer:  I  can  hardly  go  into  the  mechanism,  as  we  conceive  it,  of  the 
action  of  the  serum.  I  might,  however,  state  that  it  preserves  a  certain  antitoxic 
value  above  that  of  normal  horse  serum,  and  a  far  greater  opsonizing  power.  It 
is  rare  to  find  a  normal  horse  serum  that  will  cause  opsonification  in  a  dilution 
beyond  1  to  100,  while  the  immune  serum  may  still  be  active  in  a  dilution  of 
1  to  10,000.  I  single  out  this  property  merely  because  intracellular  digestion  is 
one  way,  and  perhaps  the  most  important  way,  of  disposing  of  the  diplococcus. 

I  do  not  believe  that  it  would  be  justifiable  to  substitute  normal  horse  serum 
for  the  immune  serum  in  the  treatment  of  cases.    We  seem  to  have  ascertained 
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that  the  immune  serum  is  effective,  so  that  I  cannot  see  how  we  should  be  justi- 
fied in  changing  to  a  serum  that  must  at  the  best  be  of  doubtful  efficiency. 

Dr.  Koplik's  position  regarding  the  method  of  administration  is,  I  think, 
sound.  It  is  because  the  kind  of  expert  judgment  that  he  employs  is  not  to  be 
obtained  generally  that  we  have  felt  it  desirable  to  lay  down  certain  simple  rules 
for  administering  the  serum.  The  rules  undoubtedly  lead  sometimes  to  over- 
employment of  the  serum,  but  I  think  to  no  danger  to  the  patient. 


A  syste:\l\tic  comparison  of  radiographs  of 

,CADAATRS  WITH  AUTOPSY  FINDINGS   IN  THE 

PATHOLOGICAL  AND  X-RAY  DEP.II^.TMENTS 

OF  THE  BOSTON  CITY  HOSPITAL. 


By  FRANXIS  H.  WILLL\MS,  M.D. 

OF    BOSTON',    M.XSS. 


The  x-rays  are  valuable  as  an  aid  (1)  to  surgical  diagnosis; 
.(2)  for  the  treatment  of  some  diseases,  especially  superficial  ones; 
and -(3)  in  medical  diagnosis.  This  last  use  is,  by  far,  the  most 
difficult,  and,  of  the  three,  is  of  preeminent  interest  to  this  Associa- 
tion and  myself.  I  am  to  consider  today  only  a  small  part  of  this 
subject,  namely,  one  of  the  ways  of  learning  how  to  interpret  radio- 
graphs, that  is,  by  making  a  systematic  comparison  of  radiographs 
of  cadavers  with  the  autopsy  findings.  Such  radiographs  do  not 
afford  as  much  information  as  can  be  obtained  by  making  fluoro- 
scopic examinations  of  the  living,  but  they  are  serviceable.  Nega- 
tives should  be  used,  as  a  rule,  for  diagnosis,  because  they  are  so 
much  better  than  the  prints.  This  method  of  comparison  has 
shown  conclusively  the  accuracy  of  the  radiograph  in  certain  direc- 
tions, as  illustrated,  for  instance,  by  the  determination  of  the  size 
and  position  of  the  heart. 

The  obsers'ations  I  have  to  report  are  the  joint  work  of  the  A'-ray 
and  Pathological  Departments  of  the  Boston  City  Hospital.  The 
method  in  use  there  is  as  follows: 

Just  before  the  autopsy  is  performed  the  body  is  taken  to  tiie 
a'-ray  department  and  two  radiographs  are  made,  one  of  the  thorax 
and  the  other  of  the  abdomen,  large  plates,  14  x  17,  being  used  for 
the  purpose.  The  plates  are  then  developed  and  interpreted. 
Then  the  negative  is  taken  to  the  autopsy  room  and  studied  by 
members    of    the    pathological    and    .r-ray    departments    together. 


Fig.  1. — Four  pea-sized  areas  in  the  lungs,  which  were  not  observed  at  the  autopsy 
until  attention  was  called  to  them  by  the  radiograph. 


Fig.  2. — The  lungs  after  removal  from  the  body,  showing  the  calcified  areas  more  clearl.v. 


Fig.  3. — Miliary  tuberculosis  on  both  sides.     From  a  cadav( 


Fig.  4.— Miliary  tuberculosis  on  both  sides.     One  lung  after  removal  from  the  body. 
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in  connection  with  the  autopsy  findings.  The  diagnosis  made  by 
the  plate  is  thus  checked.  In  some  cases,  by  means  of  the  nega- 
tive, conditions  are  pointed  out  which  would  otherwise  have  been 
overlooked  at  the  autopsy.  For  instance,  in  one  case  small  dark 
areas  were  observed  in  the  radiograph  of  the  chest  of  a  cadaver,  due 
to  slight  increase  in  density.  The  corresponding  areas  in  the  chest 
were  not  dense  enough  to  be  observed  by  the  pathologist  either 


Fig.  5. — Scybalse  in  the  intestines  of  a  cadaver. 


on  cut  section  of  the  lung  or  on  palpation  until  attention  was  called 
to  them  by  the  radiograph.  Then  a  slide  was  made  and  examined 
under  the  microscope,  and  the  dark  areas  of  the  radiograph  proved 
to  be  due  to  free  blood  which  had  distended  the  alveoli  of  the  lungs. 
The  assistance  rendered  by  the  autop'^y  findings  is  shown  by  the 
following  case:  Small  areas  observed  in  the  negative  of  the  abdo- 
men of  a  cadaver  were  not  explained  until  the  autopsy  showed 
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that  they  were  due  to  calcification  of  ceitain  portions  of  the  mesen- 
teric artery. 

Conclusions.     1.  Radiographs  of  cadavers  show  differences  in 
density,   volume,   and   in   chemical    composition,   though   in  some 


•■s 

Fig.  6. — The  bladder  of  a  cadaver,  showing  phleboliths  in  the  tissues  behind  it,  which 
were  recognized  during  Hfe  in  the  negative.  In  interpreting  negatives  phleboHtlis  are  some- 
times mistaken  for  calculi. 
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cases  thev  do  not  show  as  much  as  those  taken  in  Hfe,  or  as  much 


as  is  shown  by  the  fluoroscope  in  life 


Fig   7 -From  a  cadaver  after  all  the  organs  except  those  relating  to  the  genito-urinary 

The  3  used  was  a  little  too  thin.      That  the  diameter  of  the  ureters  vanes  .n  different 
parts  is  also  indicated,  this  is  of  clinical  importance. 
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2.  The  interpretation  of  radiographs  is  difficult,  but  the  errors 
made  in  their  use  for  diagnostic  purposes  have  been  due  to  lack 
of  training  on  the  part  of  those  who  have  employed  this  method 
or  to  failure  to  use  the  more  important  fluoroscopic  examination 
with  it,  rather  than  to  the  method  itself. 

3.  A  good  radiograph  may  show  much  that  is  misinterpreted 
or  not  interpreted  at  all. 

4.  The  comparison  of  radiographs  with  the  pathological  findings 
is  useful  in  the  training  of  those  physicians  who  assume  the  responsi- 
bility of  giving  an  opinion  based  in  part  on  a*-ray  examinations. 

Note.  The  radiographs  from  which  the  accompanying  illustra- 
tions were  made  and  other  radiographs,  as  well  as  specimens,  were 
shown  at  the  meeting. 


DISCUSSION. 

Dr.  Wn^LiAM  Osler:  I  would  like  to  ask  how  inanv  clinical  physicians  there 
are  in  this  room — consultants  and  physicians  engaged  in  internal  medicine — who 
have  their  own  piece  of  apparatus  for  radioscopic  work  before  which  they  put  a 
patient,  turn  a  crank,  and  examine  him  radioscopically  with  the  fluoroscope? 
Now,  that  is  a  perfectly  possible  thing,  and  it  should  be  in  the  apparatus  of  every 
consultant.  I  have  been  very  much  interested  in  Paris  to  see  the  apparatus  of 
two  or  three  men  there.  It  is  perfectly  simple.  You  simply  turn  the  crank  and 
the  whole  thing  is  done.  It  is  accessible  at  once,  it  is  so  accurate,  and  you  get 
yourself  gradually  instructed  in  this  work,  and  you  do  not  have  to  depend  on  the 
outside  men,  who  are  not  always  there. 

Dr.  Willl\ms:  If  the  physician  proposes  to  become  a  specialist  in  diseases  of 
the  chest,  he  must  not  only  be  proficient  in  the  use  of  auscultation  and  percussion, 
but  also  in  the  use  of  .r-ray  examinations  by  means  of  the  fluoroscope  and  the 
radiograph.  We  do  not  send  a  patient  to  one  physician  for  percussion  and  to 
another  for  auscultation,  nor  should  we  separate  these  methods  from  that  carried 
out  by  means  of  the  a--rays,  if  we  wish  to  obtain  the  best  results.  The  complete 
physical  examination  should  be  made  by  one  physician,  and  that  by  means  of  the 
x-rays  is  the  most  difficult  of  all  thus  far  in  use.  The  fluoroscope  is  usually  more 
important  than  the  radiograph,  as  by  its  means  the  organs  in  the  chest  can  be 
watched  while  in  motion  and  their  density  measured;  but  the  radiograph  has  its 
special  value  and  is  the  more  helpful,  as  the  physician  becomes  more  expert  in  its 
interpretation — it  is  not  necessary  that  he  should  do  the  photographic  work. 


THE    EFFECT    OF    EXCLUDING    PANCREATIC    JUICE 
FROM   THE   INTESTINE/ 
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AND 

HENRY  K.  MARKS,  M.D., 

OF    BOSTON. 

(From  the  Laboratory  of  the  Theory  and  Practice  of  Physic,  Harvard  University.) 


Since  the  early  experiments  of  Claude  Bernard  there  has  been 
much  conflicting  evidence  in  regard  to  the  disturbance  in  metab- 
olism produced  by  occlusion  of  the  pancreatic  ducts.  It  is  at 
present  generally  held,  as  stated  by  A  Schmidt"  in  von  Noorden's 
Pathologic  des  Stoffwechsels,  that  the  pancreatic  secretion  can  be 
completely  excluded  from  the  intestine  without  any  disturbance 
in  digestion  necessarily  resulting. 

Within  the  last  year  and  a  half  experimental  studies  on  this 
subject  have  been  published  by  four  investigators.  Burkhardt,^ 
working  in  Minkowski's  laboratory,  is  the  only  one  of  the  four 
whose  results  seem  to  show  that  the  external  secretion  of  the  pan- 
creas is  essential  for  the  normal  absorption  of  food.  He  found  that 
when  a  dog  with  a  pancreatic  fistula,  but  with  no  pancreatic  juice 
entering  the  intestine,  was  allowed  to  lick  the  secretion  from  the 
fistula  there  was  good  absorption  of  fat  and  nitrogen.  When  pre- 
vented from  licking  the  secretion  there  was  marked  disturbance  in 
absorption.  Lombroso*  later  repeated  in  the  same  laboratory  the 
same  experiments.  He  pointed  out  errors  into  which  Burkhardt 
had  fallen,  and  showed  that  the  experiments  did  not  justify  the 
conclusions.  Lombroso  found  no  increased  absorption  of  food 
when  dogs,  with  pancreatic  juice  shut  out  from  the  intestines,  were 

1  Investigation  conducted  with  the  aid  of  a  grant  from  the  Proctor  Fund  for  the  Study 
of  Chronic  Diseases. 

2  Handbuch  der  Pathologic  des  Stoffwechsels,  BerUn,  1906,  i,  707. 

3  Archiv  f.  experimentelle  Pathcjlogie  und  Pliarniakologie,  1908,  Iviii,  251. 
*  Ibid.,  1908,  Ix,  99. 
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given  their  own  pancreatic  secretion  by  mouth.  Fleckseder^  carried 
out  similar  experiments,  and  his  results  also  discredit  those  obtained 
bv  Burkhardt.  Fleckseder  concludes  that  even  when  the  pan- 
creatic juice  is  entirely  excluded  from  the  intestine,  normal  absorp- 
tion can  occur.  The  most  recent  paper  is  that  of  Niemann,^  who 
studied  the  same  problem  under  the  direction  of  Brugsch.  The 
pancreatic  ducts  were  tied  and  the  effect  on  metabolism  investigated. 
They  came  to  the  conclusion  that  the  absence  of  pancreatic  juice 
from  the  intestine  produces  no  disturbance  in  absorption.^ 
Niemann's  results  are  given  in  the  following  table: 


Niemann  bases  his  claim  that  no  pancreatic  juice  entered  the 
intestine  on  the  fact  that  neither  trypsin  or  trypsinogen  was  de- 
monstrable in  the  intestinal  contents  when  the  animals  were  killed 
at  the  height  of  digestion. 

Rosenburg^  recognized  that  more  than  two  pancreatic  ducts  may 
be  present  in  dogs.  In  one  animal  he  separated  the  pancreas 
from  the  intestine  and  attempted  to  cut  all  the  vessels  and  ducts 
between  double  ligatures  with  the  exception  of  the  arieria  and 
vena  pancreatico-duodenalis.  Some  diminution  in  the  absorption 
of  nitrogen  resulted.  It  varied  in  different  metabolism  experiments 
from  64.1  to  83  per  cent,  on  a  meat  diet,  while  normally  it  is  above 
90  per  cent.  The  absorption  of  fat  remained  normal  for  c[uite  a  time 
after  the  operation,  but  within  two  months  slight  reduction  developed. 
In  a  series  of  fifteen  experiments  the  absorption  of  fat  averaged 
about  85  per  cent.,  and  fell  only  once  as  low  as  64  per  cent. 
At  the  death  of  the  animal,  which  occurred  ten  months  subsequent 

'  Archiv  f.  experimentelle  Pathologic  und  Pharmakologie,  190S,  lix,  407. 
=  Zeit.  f.  experimentelle  Path,  und  Therapie.  1909,  v.  466. 

'  Brugsch,  in  an  article  publi.shed  .«ince  the  meeting  of  the  Association,  still  adheres  to  this 
view.     Zeitschrift  fiir  experimentelle  Pathologie  und  Therai>ie,  1909.  vi,  326. 
^  Pfliigers  Archiv,  1898,  Ixx,  371. 
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to  the  operation,  the  pancreas  was  completely  sclerosed.  It  measured, 
however,  11.5  cm.  by  2  cm.  Our  OT^^l  experiments  furnish  con- 
vincing evidence  that  Rosenburg  was  mistaken  when  he  thought 
that  all  pancreatic  juice  was  excluded  from  the  intestine.  Lombroso^ 
and  Zunz  and  Mayer^  also  claimed  that  ligation  of  the  pancreatic 
ducts  was  not  attended  with  a  serious  disturbance  in  absorption. 
The  good  absorption  of  fat  after  the  ducts  were  ligated  is  easily 
explained  in  the  majority  of  their  cases  as  due  to  the  flow  of  pan- 
creatic secretion  through  accessory  ducts.  They  state  that  they 
tied  "both"  pancreatic  ducts,  but  Hess^  has  recently  shown  that 
the  pancreas  in  the  dog  usually  has  three  ducts  and  sometimes  four. 
At  the  present  time  Hess  is  the  only  investigator  who  has  brought 
forward  experimental  evidence  of  value  in  support  of  the  view  that 
the  digestion  of  fat  is  dependent  on  the  external  secretion  of  the 
pancreas.  In  eight  experiments  on  dogs  Hess  succeeded  only  twice 
in  tying  all  the  ducts  at  operation.  These  were  the  only  two  animals 
in  his  series  in  which  the  digestion  of  fat  and  albumin  was  definitely 
disturbed.  In  one  of  these  only  4.73  per  cent,  of  the  fat  ingested 
was  absorbed,  and  54.68  per  cent,  of  the  nitrogen.  There  was  "total 
sclerosis"  of  the  pancreas  when  the  animal  was  killed  one  month 
after  the  operation.  In  the  other  dog  a  metabolism  experiment 
showed  that  48.4  per  cent,  of  the  fat  and  42  per  cent,  of  the  nitrogen 
were  absorbed.  There  was  extensive  sclerosis  of  the  pancreas. 
The  results  obtained  in  the  second  case  must  be  excluded,  as  the 
dog  had  double  empyema  and  enteritis.  Hess  observed  considerable 
sclerosis  of  the  pancreas  in  animals  in  which  there  was  no  dis- 
turbance of  absorption.  He  concludes  that  small  portions  of  the 
pancreas  are  able  to  furnish  sufficient  .secretion  to  effect  normal 
absorption. 

If  the  pancreas  be  extirpated,  there  is  marked  disturbance  in  the 
absorption  of  fat,  as  has  been  shown  by  Abelmann^  and  others.  The 
observers  who  claim  that  the  absorption  is  not  diminished  when  the 
pancreatic  juice  has  been  excluded  from  the  intestine  have  had 
difficulty   in   explaining  how   the  presence  of  the  pancreas   with 

1  Comptes  rendus  de  la  society  de  Biologie  de  Paris,  March,  1894. 

2  M^m.  couronn^es  et  autres  m^m.  p.p.  I'Acad.  Royale  de  M^d.  de  Belgique,  1906.  xviii,  7. 
Cited  by  Hess. 

'  Medizinisch-Naturwissenschaftliches  Archiv,  1908,  i,  161. 
*  Inaug.  Dissert.,  Dorpat,  1890. 
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ducts  occluded  can  influence  the  absorption  of  food.  Abelmann, 
Rosenberg,  Pfliiger,  and  Burkhardt  believe  that  the  pancreatic 
juice  continues  to  be  produced,  but  passes  into  the  blood  stream 
and  is  secreted  bv  some  of  the  digestive  glands,  and  so  enters  the 
intestine.  Lombroso  thinks  the  pancreas  produces  some  sort  of 
internal  secretion  that  leads  to  the  absorption  of  food  even  without 
the  presence  of  pancreatic  juice  in  the  intestine.  Fleckseder  has 
advanced  a  similar  theory. 

Experiments.  The  operations  were  all  performed  by  Dr. 
F.  T.  Murphy.  The  fact  that  we  did  not  fall  into  the  same  error 
as  the  earlier  investigators  is  largely  due  to  his  skill.  On  the  first 
dog  of  the  series  the  corpus  pancreatis^  was  separated  from  the 
duodenum,  and  in  addition  to  the  main  duct  all  structures  that 
resembled  small  ducts  were  also  cut.  The  main  branches  of  the 
pancreaticoduodenalis  artery  and  vein  were  preser\-ed. 

On  all  the  other  dogs  Dr.  ]\Iurphy  employed  a  different  procedure. 
He  carefully  dissected  away  from  the  duodenum  all  pancreatic  tissue, 
and  after  tying  the  pancreatic  ducts  and  some  of  the  smaller  vessels 
that  held  the  pancreas  closely  to  the  intestine,  the  great  omentum 
was  drawn  between  the  pancreas  and  duodenum.  A  barrier  of 
living  tissue  was  thus  placed  between  the  duodenum  and  the  pan- 
creas. Sometimes  the  duodenum  was  nearly  encircled  by  the 
omentum.  Care  was  exercised  to  preserve  a  sufficient  blood  supply 
for  the  duodenum. 

The  incisions  were  made  in  the  median  line,  and  strict  asepsis 
employed.    The  operations  were  done  under  ether  narcosis. 

Methods.  All  the  animals  were  confined  in  metabolism  cages. 
In  most  of  the  experiments  the  diet  proposed  by  Gies"  was  used. 
The  presence  of  bone  ash  prevented  constipation  and  made  easier 
the  collection  of  the  stools.  Demarcation  by  carmine  was  sharper 
when  bone  was  employed. 

The  diet  chiefly  used  consisted  of  a  mLxture  composed  of  250 
grams  of  chopped  meat,  70  grams  of  cracker  meal,  50  grams  of  bone 
ash,  30  grams  of  lard. 

McCruddenV  method   of  determining  the  composition   of   the 

'  The  terminologj-  of  Pfliiger  lias  been  adopted.         -  Amer.  Jour,  of  Physiologj-,  1904,  x.  22. 
'  Jour,  of  Med.  Research,  1903,  v,  135. 
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food  was  followed  in  most  of  the  experiments.  The  foods  were  all 
mixed  together  in  the  same  proportions  that  they  are  given  to  the 
animal  and  the  mixture  analyzed  as  a  whole.  An  aliquot  part, 
usually  a  tenth  part  of  that  eaten  by  the  dog,  was  taken.  For 
details,  his  paper  should  be  consulted. 

The  method  of  fat  analysis  described  by  Hewes  and  Adler,^ 
with  a  few  modifications,  was  used.  The  fat  was  extracted  by 
chloroform  as  recommended  by  Rosenfeld.  The  nitrogen  deter- 
minations were  made  by  Kjeldahl's  method. 

Dog  I.    Small  Bitch. 

October  28,  1907.  Operation.  Ether  narcosis.  Pancreas  sepa- 
rated from  duodenum.  Main  duct  cut  between  double  ligature. 
All  structures  resembling  small  ducts  were  also  tied. 

November  3.  Examination  of  feces.  Well  formed;  yellow; 
normal  appearance.  Microscopically,  a  slight  excess  of  fat  found. 
On  the  addition  of  acetic  acid  and  heating  a  moderate  number  of 
fatty  crystals  appeared. 

11th.  No  demonstrable  fat  on  naked  eye  examination.  Micro- 
scopically, only  one  or  two  muscle  fibers  seen.  No  fat  crystals 
appeared  after  heating  with  acetic  acid. 

Metabolism  Experiment.  November  5  to  November  13.  Nine 
days. 

Food:  2539  grams  of  finely  chopped  ox  heart;  30  grams  bone  ash; 
30  grams  lard. 

The  dog  was  kept  under  observation  over  four  months.  The 
stools  were  always  normal  in  appearance  and  of  small  bulk. 

A  second  metabolism  experiment  was  made  from  February^  12 
to  February  15,  1908.    The  total  weight  of  the  fresh  feces  passed 

Weight  of  dried  food  ingested    1045  grams 
Fat  in  food  19.05% 

Amount  of  fat  in  food     199.07  grams 

Weight  of  dried  feces  57  grams 

Fat  in  feces  42.37%,  amount  24.15  grams 

Neutral  fat  59.4% 
Fatty  acids  29.7% 
Soaps  10.9% 

Fat  absorbed  87.9% 
excreted    12.1% 

1  Boston  Med.  and  Surg.  Jour.,  1908,  clviii,  655. 
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during  the  period  of  four  days  was  only  82  grams.  The  dog  was 
killed  on  INIarch  9.  At  the  autopsy  the  pancreas  was  of  normal 
consistence  and  not  atrophied.  Careful  examination  revealed  a 
small  sinus  passing  from  the  main  duct  above  the  ligated  portion 
into  the  duodenum. 

The  observations  on  this  dog  are  instructive.  There  was  good 
absorption  of  fat  after  ligating  the  ducts  because  pancreatic  juice 
continued  to  enter  the  intestine.  The  sinus  must  have  formed 
quickly  or  some  small  duct  was  left  intact,  because  in  the  stool 
examined  six  days  after  the  operation  there  was  no  increase  of 
muscle  tissue. 

Dog  II. 

Operation.  January  13,  190S.  Weight,  6700  grams.  Ether 
narcosis.  The  pancreatic  tissue  was  dissected  away  from  the  duo- 
denum and  the  omentum  drawn  down  between  the  two  and  placed 
in  such  a  position  that  it  nearly  encircled  the  duodenum. 

The  dog  was  very  ill  for  a  week  after  the  operation  and  refused 
food,  but  made  a  complete  recovery.  On  January  30  he  began  to 
have  bulky  movements.  A  microscopic  examination  was  made  on 
February  3,  of  a  yellowish-brown  stool,  and  many  small  separated 
bits  of  muscle  fiber  were  found,  with  striations  for  the  most  part  well 
preserved.     Xo  fat  droplets  or  crystals  seen. 

February  4.  A  great  number  of  muscle  fibers  in  the  feces,  all 
of  small  size,  striations  perfectly  preserved. 

First  Metabolism  Experiment.  January  29  to  February  3. 
Six  days. 

Food:  1024  grams  of  chopped  ox  heart;  131  grams  of  bone  ash; 
140  grams  of  cracker  meal;  60  grams  of  lard. 

Weight  of  dried  food        628  grams 

Fat  in  food  22.14%,  amount  139.07  grams 

Nitrogen  in  food     4.76%,  amount  29.92  grams 
Weight  of  dried  feces        438  grams 

Fat  in  feces  28.10%,  amount  23.28  grams 

Neutral  fat  30.0% 
Fatty  acids  64.3% 
Soaps  5.7% 

Nitrogen  in  feces  5.31% 
Fat  absorbed  11.3% 

excreted  88.7% 

Nitrogen  absorbed  22.2% 
excreted  77.8% 
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Second  Metabolism  Experiment.  February  22  to  February  27. 
Six  days.    Weight,  4700  grams. 

Food:  1291  grams  of  chopped  ox  heart;  40  grams  of  bone  ash; 
202  grams  of  cracker  meal;  91  grams  of  lard. 

Pankreon  was  given  daily.    Total  amount  used,  9.6  grams. 

Weight  of  dried  food       640  grams 

Fat  in  food  27.4%,  amount  175.36  grams 

Nitrogen  in  food        5.6%,  amount  35.84  grams 
Weight  of  dried  feces       238  grams 

Fat  in  feces  37.9%,  amount  90.2  grams 

Neutral  fat  30.0% 
Fatty  acids  64.3% 
Soaps  5.7% 

Nitrogen  in  feces  5.7%,  amount  13.57  grams 
Fat  absorbed  48.5% 

excreted  51.5% 

Nitrogen  absorbed     62.1% 
excreted     37.9% 

The  dog  was  killed  March  17,  two  months  after  the  separation 
of  the  pancreas  from  the  duodenum.  The  autopsy  was  made  by 
Dr.  Ordway,  whose  note  on  the  pancreas  is  as  follows:  "On  turn- 
ing the  stomach  upward  and  backward  a  small,  shrivelled,  very 
firm,  finely  nodular  to  coarsely  granular  mass  is  seen  occupying  the 
position  of  the  pancreas.  It  is  of  a  grayish  color,  with  fine  reddish 
mottling.  It  is  somewhat  V-shaped,  the  apex  being  directed  ante- 
riorly. The  processus  lienalis  is  2.5  cm.  long,  0.5  to  1  cm.  wide, 
and  0.3  cm,  thick.  On  cross-section  the  main  duct  is  distended, 
being  from  1  to  1.5  mm.  in  diameter;  colored  fluid  injected  into 
this  toward  the  duodenum  does  not  enter  the  latter,  but  leads,  how- 
ever, to  a  firm  mass  of  tissue  3  by  2  by  1.5  cm.  embedded  in  the 
adhesions  about  the  duodenum  above  referred  to.  This  is  appar- 
ently the  corpus  pancreatis;  to  it  the  liver,  loops  of  small  intestine, 
colon  and  omentum  are  firmly  bound  by  fibrous  adhesions  which 
cannot  be  separated." 

Microscopically,  small  areas  of  pancreatic  cells  were  found  sur- 
rounded by  dense  connective  tissue. 

Dog   III. 

Preliminary  Metabolism  Experiment.  December  4  to  December  6. 
Three  days.     Weight  of  dog,  7000  grams. 

Food:  750  grams  of  chopped  meat;  210  grams  of  cracker  meal; 
150  grams  of  bone  ash;  90  grams  of  lard. 
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Weight  of  dried  food        624  grams 

Fat  in  food  25.7%,  amount  160.18  grams 

Nitrogen  in  food       4.1%,  amount  25.58  grams 
Weight  of  dried  feces       140.4  grams 

Fat  in  feces  8.95%,  amount  12.56  grams 

Neutral  fat  45.9% 
Fatty  acids  40.5% 
Soaps  13.6% 

Nitrogen  in  feces  2.10%,  amount  2.95  grams 
Fat  absorbed  92.2% 

excreted  7.8% 

Nitrogen  absorbed     88.5% 
excreted      11.5% 

December  11.  Operation.  Ether  narcosis.  Pancreas  of  large 
size.  Two  goodly  sized  ducts  found  and  cut  between  double  liga- 
tures. Duodenal  portion  of  pancreas  partially  separated  from 
intestine  and  omentum  slipped  in  between  the  two.  Only  blood- 
vessels of  small  size  were  cut. 

17th.  Large  stools.  Considerable  undigested  muscle  fiber 
present,  and  some  starch  granules,  as  shown  by  the  iodine  test. 
Heating  specimen  with  30  per  cent,  acetic  acid  brings  into  view  a 
large  number  of  fat  droplets. 

Metabolism  Experiment.     December  16  to  19.     Three  days. 

Food:  500  grams  of  meat;  140  grams  of  cracker  meal;  100  grams 
of  bone  ash;  60  grams  of  lard. 

Weight  of  dried  food        416  grams 

Fat  in  food  25.7%,  amount  106.78  grams 

Nitrogen  in  food       4.1%,  amount  17.06  grams 
Weight  of  dried  feces    302.7  grams 

Fat  in  feces  31.76%,  amount  96.14  grams 

Neutral  fat  29.9% 
Fatty  acids  32.3% 
Soaps  37.8% 

Nitrogen  in  feces  4.3%,  amount  13.02  grams 
Fat  absorbed  10.0% 

excreted  90.0% 

Nitrogen  absorbed     23.7% 
excreted      76.3% 

Dog  gradually  lost  weight,  and  died  January  9,  1909.  Weight, 
4100  grams.  The  pancreas  was  much  reduced  in  size.  Dr.  Ordway 
noted  that  at  the  tail  the  normal  light  pinkish  color  and  soft  con- 
sistence were  preserved.  The  gland  was  whiter  and  firmer  toward 
the  middle  portion  of  the  processus  lienalis.  The  duodenal  part 
(corpus  pancreatis)  was  of  grayish-white  color  and  very  firm. 

Am  Phys  18 
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Histologically,  there  was  found  a  marked  increase  of  interlobular, 
and  in  places  intralobular,  connective  tissue.  The  acini  showed 
all  degrees  of  atrophy. 

Dog  IV.     Weight,  December  2,  1908,  11,100  grams. 

Preliminary  Metabolism  Experiment.  December  4  to  6.  Three  days. 

Food:  500  grams  of  chopped  meat;  140  grams  of  cracked  meal; 
100  grams  of  bone  ash;  60  grams  of  lard. 

Weight  of  dried  food  416  grams 

Fat  in  food  2.5.7%,  amount  106.78  grams 

Nitrogen  in  food  4.1%,  amount  17.056  grams 

Weight  of  dried  feces  108  grams 

Fat  in  feces  8.5%,  amount  9.2  grams 

Neutral  fat  41.6% 
Fatty  acids  20.0% 
Soaps  38.4% 

Nitrogen  in  feces  1.2%,  amount  9.2  grams 
Fat  absorbed  91.4% 

excreted  8.6% 

Nitrogen  absorbed     92.4% 
excreted        7.6% 

December  5.  Microscopic  examination  of  feces.  No  muscle 
fibers,  starch  granules,  fat  drops,  or  fatty  crystals  seen. 

Operation  December  12.  Ether  narcosis.  Processus  lienalis  of 
pancreas  about  10  cm.  long.  The  main  duct  and  a  small  duct 
ligated.  The  corpus  pancreatis  was  separated  from  the  duodenum 
in  the  same  manner  as  at  previous  operations. 

17th.  Feces  contain  an  immense  number  of  undigested  muscle 
fibers;  some  fat  droplets  and  starch  granules. 

Second  Metabolism  Experiment.    December  16  to  19.    Four  days. 

The  dog  seems  perfectly  well.    Weight,  December  16,  9800  grams. 

Food:  340  grams  of  chopped  meat;  96  grams  of  cracker  meal; 
69  grams  of  bone  ash;  41  grams  of  lard. 

Weight  of  dried  food       286  grams 

Fat  in  food  25.7%,  amount  73.42  grams 

Nitrogen  in  food      4.1%,  amount  11.73  grams 
Weight  of  dried  feces      160  grams 

Fat  in  feces  25.4%,  amount  40.70  grams 

Neutral  fat  42.2% 
Fatty  acids  35.2% 
Soaps  22.6% 

Nitrogen  in  feces  5%,  amount  8.01  grams 
Fat  absorbed  44.6% 

excreted  55.4% 

Nitrogen  absorbed     31.7% 
excreted      68.3% 
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The  dog  continued  in  fairly  good  condition,  but  slowly  lost 
weight. 

Third  Metabolism  Experiment.  March  2  to  5.  Four  days. 
Weight,  March  2,  7700  grams. 

Food:  832  grams  of  chopped  meat;  233  grams  of  cracker  meal; 
136  grams  of  bone  ash;  67  grams  of  lard. 

Weight  of  dried  food  650  grams 

Fat  in  food  35.3%,  amount  216.45  grams 

Nitrogen  in  food         4.9%,  amount  32.94  grams 

Weight  of  dried  feces        277  grams 

Fat  in  feces  28.5%,  amount  79.13  grams 

Neutral  fat  32.0% 
Fatty  acids  47.1% 
Soaps  20.9% 

Nitrogen  in  feces  6.2%,  amount  17.21  grams 
Fat  absorbed  63.4% 

excreted  36.6% 

Nitrogen  absorbed     47.8% 
excreted      52.2% 

Microscopic  examination  of  stool  passed  during  experiment 
showed  many  muscle  fibers  with  striations  well  preserved.  There 
was  a  moderate  number  of  starch  granules,  but  very  little  fat. 

Fourth  Metabolism  Experiment.  ^lay  21  to  24.  Four  days. 
Weight,  May  23,  7300  grams. 

Food:  375  grams  of  chopped  meat;  105  grams  of  cracker  meal; 
75  grams  of  bone  ash;  30  grams  of  lard.  Weight  of  dried  food  and 
composition  estimated  from  former  analyses. 

Weight  of  dried  food  315  grams 

Fat  in  food  29.0%,  amount  91.3  grams 

Nitrogen  in  food  5.2%,  amount  15.9  grams 

Weight  of  dried  feces  141  grams 

Fat  in  feces  16.1%,  amount  21.42  grams 

Neutral  fat  18.4% 
Fatty  acids  46.7% 
Soaps  34.9% 

Nitrogen  in  feces    8.2%,  amount  10.89  grams 
Fat  absorbed  76.6% 

excreted  23.4% 

Nitrogen  absorbed     31.4% 
excreted     68.6% 

Microscopic  examination  of  stool  showed  a  considerable  number 
of  muscle  fibers  and  an  occasional  starch  granule;  no  definite  in- 
crease in  fat. 
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The  dog  did  not  seem  well  during  the  entire  spring.  He  was 
listless  and  had  a  poor  appetite.  He  slowly  but  steadily  lost  weight. 
There  was  no  glycosuria  after  March  1.  During  January  and  Feb- 
ruary a  slight  reduction  of  Fehling's  solution  was  noted  on  several 
occasions. 

June  4.  Weigh't,  6600  grams.  Operation  under  ether  anesthesia. 
A  dense  mass  of  fibrous  tissue  occupied  the  site  of  the  pancreas. 
No  trace  of  normal  pancreatic  tissue  found.  Dissection  revealed 
an  elongated  mass  of  dense  tissue  separated  partly  from  the  sur- 
rounding indurated  tissue  by  fat.  On  section  a  dilated  duct  2  to  3 
mm.  in  diameter  was  seen  to  occupy  its  centre.  This  mass,  evi- 
dently the  remains  of  the  processus  lienalis,  was  about  3  cm. 
long  and  1  cm.  thick.  It  was  removed  and  also  the  fibrous  tissue 
which  had  replaced  the  corpus  pancreatis  and  processus  unci- 
natus. 

The  dog  died  during  the  following  night.  At  the  autopsy  a 
large  thick-walled  abscess  was  found  which  nearly  surrounded  the 
duodenum  and  communicated  with  the  lumen  of  the  intestine  at  a 
point  2  cm.  below  the  pylorus.  No  pancreatic  tissue  made  out  by 
naked  eye  examination  in  the  wall  of  thickened  duodenum  or 
wall  of  abscess  cavity.  Histological  examination,  however,  showed 
occasional  groups  of  pancreatic  gland  tissue. 

Dog  V. 

November  19.  Weight,  5700  grams.  Operation.  Ether  anes- 
thesia. Linear  incision  in  median  line.  The  pancreas  was  about 
10  cm.  long.  Two  ducts  found  and  cut  between  double  ligatures. 
All  attachments  between  pancreas  and  duodenum  severed  except 
the  main  branches  of  the  arteria  and  vena  pancreatico-duodenalis. 
A  portion  of  the  omentum  was  then  placed  about  the  duodenum, 
so  that  the  corpus  pancreatis  and  duodenum  were  not  in  contact 
at  any  point. 

The  dog  recovered  quickly  from  the  operation.  On  November 
22  he  began  to  eat  meat. 

November  25.  Dog  well  and  lively.  Stool  passed  today  contains 
a  large  amount  of  muscle  tissue.  The  fibers  have  square  ends  and 
the  striations  are  well  preserved.  There  is  a  large  amount  of  fat 
staining  with  Sudan  HI;  no  fat  crystals. 
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First  Metabolism  Experiment.  Xovember  27  to  30,  Four  days. 
Weight,  November  27,  5300  grams. 

Food:  500  grams  of  chopped  meat;  100  grams  of  bone  ash;  140 
grams  of  cracker  meal;  60  grams  of  lard. 

Weight  of  dried  food  425  grams 

Fat  in  food  22.8%,  amount  96.7  grams 

Nitrogen  in  food         4.6%,  amount  19.5  grams 
Weight  of  dried  stools     265.5  grams 

Fat  in  feces  25.2%,  amount  66.8  grams 

.  Neutral  fat  30.9% 
Fatty  acids  35.8% 
Soaps  24.3% 

Nitrogen  in  feces  5%,  amount  13.3  grams 
Fat  absorbed  31.0% 

,  excreted  69.0% 

Nitrogen  absorbed     32.1% 
excreted      67.9% 

The  dog  was  very  lively  and  had  an  insatiable  appetite.  There 
was  no  glycosuria. 

Second  Metabolism  Experiment.  February  2  to  5.  Four  davs. 
Weight,  February  2,  5500  grams. 

Food:  1706  grams  of  chopped  meat;  478  grams  of  cracker  meal; 
341  grams  of  bone  ash;  80  grams  of  lard. 

Weight  of  dried  food         1520  grams 

Fat  in  food  26.6%,  amount  372.4  grams 

Nitrogen  in  food  5.6%,  amount  82.0  grams 

Weight  of  dried  feces  801  grams,  weight  of  fresh  feces,  1952  grams 

Fat  in  feces  44.3%,  amount  254.4  grams 

Neutral  fat  57.0% 
Fatty  acids  25.7% 
Soaps  17.3% 

Nitrogen  in  feces  4.5%,  amount  31.4  grams 
Fat  absorbed  4.8% 

excreted  95.2% 

Nitrogen  absorbed     61.7% 
excreted      38.3% 

Feces  on  February  3  contained  about  5  grams  of  clear  yellow 
fat,  presenting  the  appearance  of  pale  butter.  Stool,  grayish  white, 
almost  odorless. 

Microscopic  Examination.  A  great  number  of  fat  globules. 
After  heating  with  30  per  cent,  acetic  acid  the  preparation  seems 
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to  consist  almost  entirely  of  fat.  ]\Iany  starch  granules.  Only  a 
few  muscle  fibers  seen. 

Third  Metabolism  Experiment.^  April  4  to  7.  Four  days. 
Weight,  April  4,  6250  grams. 

Food:  1000  grams  of  chopped  meat;  280  grams  of  cracker  meal; 
200  grams  of  bone  ash;  80  grams  of  lard. 

Weight  of  dried  food  880  grams 

Fat  in  food  32.0%,  amount  269.7  grams 

Nitrogen  in  food  5.2%,  amount  44.1  grams 

Weight  of  dried  feces         526  grams 

Fat  in  feces  43.8%,  amount  215.4  grams 

Neutral  fat  50.1% 
Fatty  acids  33.9% 
Soaps  16.0% 

Nitrogen  in  feces  5.2%,  amount  25.4  grams 
Fat  absorbed  20.1% 

excreted  79.9% 

Nitrogen  absorbed     42.4% 
excreted      57.6% 

Fourth  Metabolism  Experiment.  April  12  to  15.  Four  days. 
Weight,  April  12,  6250  grams. 

Food:  1000  grams  of  chopped  meat;  280  grams  of  cracker  meal; 
200  grams  of  bone  ash ;  80  grams  of  lard. 

10  capsules  containing  in  all  1.8  grams  of  holadin  (a  pancreatic 
preparation)  were  given  daily. 

Weight  of  dried  food     '     840  grams 

Fat  in  food  30.2%,  amount  243.6  grams 

Nitrogen  in  food        5.24%,  amount  42.34  grams 
Weight  of  dried  feces  364  grams 

Fat  in  feces  31.6%,  amount  115.02  grams 

Neutral  fat  38.5  grams 
Fatty  acids  39.6  grams 
Soaps  21.9  grams 

Nitrogen  in  feces  5.41%,  amount  18.65  grams 
Fat  absorbed  52.8% 

excreted  47,2% 

Nitrogen  absorbed     56.0% 
excreted     44.0% 

Stools  examined  microscopically  during  the  experiment  contained 
considerable  neutral  fat  and  quite  a  number  of  muscle  fibers. 
Our  results  can  be  summarized  as  follows: 

I  Analyses  made  by  Dr.  H.  Morrison. 
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Absorption  in  per  cent,  of 

Notes. 

N. 

Fat. 

Dog  I.      Experiment  1 

87.9 

At  autopsy  sinus  found  which  carried 
pancreatic  juice  into  duodenum. 

Dog  II.    Experiment  1 

22.2 

11.3 

"                    "            2 

62.1 

48.5 

Pankreon  given. 

Dog  III.  Experiment  1 

88.5 

92.2 

Before  operation. 

2 

23.7 

10.0 

After  excluding  pancreatic  secretion 
from  intestine. 

Dog  IV.  Experiment  1 

92.4 

91.4 

Before  operation. 

2 

31.7 

44.6 

After  excluding  pancreatic  secretion 
from  intestine. 

3 

47.8 

63.4 

4 

31.4 

76.6 

Dog  V.     Experiment  1 

32.1 

31.0 

After  excluding  pancreatic  secretion 
from  intestine. 

2 

61.7 

4.8 

3 

42.4 

20.1 

4 

56.0 

44.0 

Holadin  given. 

In  every  instance  in  which  the  pancreatic  secretion  was  excluded 
from  the  intestine  there  was  marked  diminution  in  the  absorption 
of  nitrogen  and  fat.  The  lack  of  absorption  was  not  due  to  the 
absence  of  a  fat-splitting  enzyme,  for  the  proportion  of  split  fat 
in  the  feces  was  normal.  The  disturbance  in  metabolism  did 
not  develop  gradually,  but  was  noted  as  soon  as  the  animal  re- 
covered from  the  operation.  It  persisted  as  long  as  the  animals 
were  under  observation,  which  in  one  case  was  five  months,  and  in 
another  four  months.^  The  animals  lost  weight.  Those  that  were 
free  from  postoperative  complications  had  a  ravenous  appetite. 
The  operation  did  not  produce  glycosuria.  Additional  evidence 
that  the  loss  of  fat  and  nitrogen  in  the  feces  was  caused  by  lack  of 
the  external  pancreatic  secretion  is  shown  by  the  increase  in  absorp- 
tion when  pancreatic  ferments  were  given  by  the  mouth.  The 
failure  of  other  investigators  to  obtain  a  diminished  absorption  of 
fat  and  nitrogen  after  ligating  the  pancreatic  ducts  was  evidently 
due  to  the  fact  that  pancreatic  juice  continued  to  enter  the  intestine. 


DISCUSSION. 


Dr.  W.  G.  ^L^cCallum:  Dr.  Pratt  tells  me  that  in  these  dogs  there  was  on 
disturbance  of  carbohydrate  metaboHsm  during  the  gradual  atrophy  of  the 
pancreatic  tissue.    It  has  seemed  to  me  a  point  of  interest  to  determine  whether 


'  The  loss  of  nitrogen  and  fat  in  the  fece.<  still  per^^ists  (Dog  V)   eleven   months  after 
the  operation.     Note  added  October,  1909. 
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after  the  maximum  atrophy  which  one  can  produce  by  ligating  the  pancreatic 
duct  the  remnant  of  pancreas  would  still  be  able  to  avert  glycosuria.  If  the  duct 
of  a  portion  of  the  pancreas  be  ligated  the  secretory  tissue  of  that  part  atrophies 
practically  completely,  except  for  the  islands  of  Langerhans,  and  it  seems  pos- 
sible that  by  this  means  one  might  decide  the  question  as  to  whether  the  main- 
tenance of  carbohydrate  metabolism  is  dependent  upon  the  islands  of  Langerhans 
alone,  or  upon  the  whole  pancreatic  tissue. 

I  am  tempted  to  tell  you  of  an  experiment  which  is  now  under  observation, 
although  it  may  be  that  later  results  will  prove  my  remarks  to  have  been  pre- 
mature. 

This  was  the  case  of  a  dog  in  which  seven  months  ago  about  half  of  the  pan- 
creas was  separated  from  the  rest,  with  its  duct  ligated  and  left  isolated  in  the 
mesentery.  Since  the  remainder  of  the  pancreas  was  intact  the  dog  remained  in 
good  health  and  there  was  no  glycosuria.  Yesterday,  at  a  second  operation,  the 
isolated  portion  was  found  to  be  reduced  to  a  very  slight  thickening  of  the  mesen- 
tery, recognizable  only  by  the  position  of  the  ligature  and  the  abundantly  dis- 
tributed bloodvessels.  Presumably,  this  area  contains  now  practically  nothing 
but  islands  of  Langerhans.  In  order  to  determine,  therefore,  whether  islands 
of  Langerhans  alone  could  maintain  carbohydrate  metabolism  the  rest  of  the 
pancreas  was  completely  extirpated,  and  up  to  the  present  the  dog  has  had  no 
glycosuria. 

Since  this  discussion  the  dog,  after  a  transient  glycosuria,  became  perfectly 
capable  of  assimilating  carbohydrates,  and  for  three  weeks  showed  no  glycosuria. 
The  assimilative  limit  was  practically  normal.  The  atrophied  mass  was  then 
extirpated  and  studied  and  found  to  be  composed  almost  exclusively  of  islands  of 
Langerhans.  After  its  extirpation  the  dog  developed  an  intense  glycosuria  and 
died  in  about  a  week. 

Dr.  S.  J.  Meltzer:  The  communication  of  Dr.  Pratt  referred  only  to  the 
external  secretion  of  the  pancreas,  and  not  to  the  internal  secretion,  or  the  metabo- 
lism of  carbohydrates.  I  regret  to  think  that  he  found  such  a  great  disturbance  of 
metabolism  before  the  removal.  Possibly  the  difference  between  his  results  and 
those  of  other  observers  might  be  explained  if  the  stomach  digestion  of  the  dog 
were  examined.  The  variations  might  lie  in  the  stomach.  The  pancreas  and  the 
stomach  both,  as  I  pointed  out  some  time  ago,  contain  a  good  many  factors  of 
safety,  and  by  the  removal  of  one  part  the  other  part  is  sufficient  to  take  up  the 
work  of  the  other. 

Dr.  Pratt,  closing:  M}'  studies  on  the  relation  of  atrophy  of  the  pancreas  to 
diabetes  are  not  completed,  and  so  I  did  not  refer  to  them  in  this  communication. 
Two  of  the  dogs  exhibited  transitory  glycosuria.  In  no  instance  was  the  opera- 
tion of  separating  the  pancreas  from  the  duodenum  followed  immediately  by 
glycosuria.  In  one  of  these  two  dogs  sugar  was  not  present  in  the  urine  until 
the  fourth  week  after  the  operation.     In  the  other  it  was  not  noted  until  the 
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sixth  week,  and  was  never  found  after  the  beginning  of  the  eleventh  week. 
The  amount  of  glucose  in  the  urine  was  very  slight :  not  enough  to  permit  of  a 
quantitative  determination  by  Fehling's  method. 

The  tolerance  for  carbohydrates  was  tested  in  two  dogs  that  survived  the 
operation  for  two  months  or  more.  We  found  that  a  healthy  dog  could  take 
up  to  75  grams  of  glucose  with  a  non-carbohydrate  diet  before  sugar  appeared 
in  the  urine.  Our  two  dogs,  on  the  other  hand,  developed  glycosuria  when  35 
grams  of  glucose  were  given.  Xo  increase  in  tolerance  was  found  as  time 
passed,  as  a  second  test  made  a  couple  of  weeks  ago  showed  that  35  grams  of 
glucose  still  produced  glycosuria. 

We  made  an  interesting  observation  which  the  supporters  of  the  theory  that 
lesions  of  the  islands  of  Langerhans  are  the  cause  of  pancreatic  diabetes  may 
have  some  difficulty  in  explaining.  The  dog  in  which  we  first  succeeded  in 
shutting  off  all  pancreatic  secretion  from  the  intestine  did  not  develop  glycosuria, 
yet  serial  sections  of  the  greatly  atrophied  and  sclerosed  pancreas  failed  to  show 
any  trace  of  the  islands  of  Langerhans. 


HYPERPLASIA  OF  THE  HEMOLYMPH  NODES. 


By  ALDRED  SCOTT  WARTHIN,  Ph.D.,  M.D. 

OF    ANN    ABBOR,    MICHIGAN. 


Previous  papers  read  by  me  before  this  Association  have  treated 
of  the  general  anatomy  of  the  hemolymph  nodes  and  the  changes 
observed  in  them  in  cases  of  pernicious  anemia,  splenic  anemia, 
Hodgkin's  disease,  leukemia,  and  chloroma.  Since  the  first  of  these 
papers  the  existence  of  the  hemolymph  nodes — lymphoid  nodes  with 
blood  sinuses  instead  of  lymphatic — has  been  accepted  as  organs 
sui  generis  by  the  majority  of  histologists  and  anatomists,  including 
some  who  at  first  denied  them  any  separate  entity  and  insisted 
that  they  were  simply  congested  or  hemorrhagic  lymphatic  nodes. 
Pathologists,  however,  have  been  much  more  slow  in  recognizing 
the  existence  of  these  organs,  and  few  pathological  obsen'ations 
have  been  made  upon  them.  In  very  few  autopsy  protocols  do 
we  find  any  mention  made  of  the  hemolymph  nodes,  and  if  we  are 
to  draw  any  conclusion  from  the  absence  of  such  notes  concerning 
them,  it  is  to  the  effect  that  the  majority  of  prosectors  do  not  look 
for  them,  or  fail  to  recognize  them,  or  class  them  as  red  or  con- 
gested lymph  glands. 

Nevertheless,  I  believe  that  these  minute  hemal  organs  possess 
distinct  functions,  and  that  specific  as  well  as  general  pathological 
changes  occur  in  them.  Since  1895  I  have  made  an  especial 
examination  of  the  hemolymph  nodes  in  all  of  my  autopsies,  and 
have,  from  time  to  time,  recorded  observations  on  various  patho- 
logical changes  observed  in  them.  Cases  have  in  this  way  accumu- 
lated until  it  is  now  possible  to  classify  and  group  these  changes 
in  a  fairly  definite  manner.     It  has  been  found  that  the  hemolymph 


WARTHIX:    HYPERPLASIA    OF    THE    HEMOLYMPH    NODES         283 

nodes  show  a  fairly  constant  reaction  in  the  majority  of  septicemic 
infections  and  in  certain  intoxications;  and  it  is,  therefore,  highly 
probable  that  they  play  some  part  in  the  protection  of  the  body 
against  poisons  and  infective  agents.  Experimental  investigation 
has  shown  that  they  can  compensate  for  the  spleen  and  bone 
marrow,  and  their  involvement  in  the  so-called  blood  diseases, 
the  anemias,  leukemia,  chloroma,  splenic  anemia,  etc.,  is  evidence 
of  their  hemal  function  and  their  close  relationship  to  the  other 
hemal  lymphoid  structures. 

The  most  frequent  and  characteristic  pathological  change  in 
hemolymph  nodes  is  that  of  newformation  or  enlargement,  that 
is,  hyperplasia.  From  the  microscopic  study  of  the  enlarged 
nodes  it  has  been  found  that  such  an  enlargement  may  depend 
upon  different  factors.  Leaving  out  of  consideration  the  localized 
or  general  enlargement  of  the  nodes  due  to  such  general  conditions 
as  congestion,  oedema,  tuberculosis,  or  tumor  formation,  there 
remain  groups  of  conditions  in  which  the  hyperplasia  may  be 
regarded  as  specific  in  type.  Of  such  hyperplasias  peculiar  to  the 
hemolymph  nodes  we  may  distinguish  histologically  four  classes: 
(1)  Lymphoid  hyperplasia;  (2)  hyperplasia  of  the  endothelial 
cells  of  the  blood  sinuses;  (3)  myeloid  transformation;  (4)  fibroid 
hyperplasia. 

1.  Lymphoid  Hyperplasia.  This  is  the  most  common  form 
of  enlargement.  The  glands  are  increased  in  size  or  in  number, 
the  cervical  and  the  prevertebral  retroperitoneal  nodes  being  most 
frequently  involved.  The  enlarged  nodes  may  be  round,  kidney- 
shaped,  or  they  may  form  cords  as  thick  as  a  lead  pencil,  or  a  finger. 
Occasionally  individual  nodes  may  reach  the  size  of  a  small  orange. 
The  color  may  be  paler  than  normal,  if  the  blood  sinuses  are 
encroached  upon  by  the  lymphoid  tissue.  At  other  times  the 
blood  sinuses  also  become  greatly  increased  in  size,  and  the  glands 
are  deep  red  or  blue-red  in  color,  resembling  closely  splenic  tissue. 

On  microscopic  examination  the  enlarged  nodes  show  a  con- 
dition of  marked  lymphoid  hyperplasia.  The  hyperplasia  is  usually 
a  uniform  one,  involving  the  lymphoid  cords  between  the  sinuses. 
Cell-division  figures  may  be  numerous  throughout;  but  germ 
centres  are  usually  rare.     At  times  the  hyperplasia  is  confined  to 
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the  cortical  portion  of  the  node,  round  islands  of  lymphoid  tissue 
projecting  into  greatly  distended  blood  sinuses,  giving  the  surface 
of  the  node  a  mulberry  appearance.  Numerous  eosinophiles  or 
mast-cells  may  be  found  occasionally  in  such  enlarged  nodes, 
lying  usually  at  the  periphery  of  the  lymphoid  areas  along  the  blood 
sinuses.  Phagocytes  containing  blood  pigment  may  be  present 
in  large  or  small  numbers.  With  the  lymphoid  hyperplasia  there 
may  be  associated  a  hyperplasia  of  the  large  pale  endothelioid 
cells  of  the  sinuses  ("sinus  catarrh"),  but  it  often  occurs  alone. 

Such  a  lymphoid  hyperplasia  may  be  produced  experimentally 
in  animals  by  splenectomy.  In  man  it  occurs  in  anemias  of  unex- 
plained origin,  in  pernicious  anemia,  leukemia,  splenic  anemia, 
Hodgkin's  disease,  and  chloroma.  It  is  found  in  the  early  stages 
of  lymphatic  struma  (thymic  hyperplasia),  in  rachitis,  and  both 
congenital  and  early  tertiary  syphilis.  It  may  be  present  in  the 
early  stages  of  tuberculosis,  early  typhoid,  and  in  the  early  stage 
of  the  majority  of  the  infections.  In  these  it  represents  apparently 
an  acute  lymphoid  reaction  to  certain  forms  of  intoxication,  in  which 
a  severe  demand  is  made  upon  the  lymphocyte-forming  tissues. 
Associated  with  the  hyperplasia  of  the  hemolymphoid  nodes  there 
may  be  a  lymphoid  hyperplasia  of  spleen  and  bone  marrow,  although 
this  is  often  not  the  case,  the  last-named  organs  presenting  a  con- 
dition of  "lymphoid  exhaustion"  atrophy  or  hypoplasia.  Nor 
is  the  lymphoid  hyperplasia  of  the  hemolymph  nodes  necessarily 
associated  with  a  similar  hyperplasia  of  the  lymphatic  glands. 
Often  the  latter  are  also  atrophic,  when  the  prevertebral  hemolymph 
nodes  are  of  striking  size.  The  factor  of  compensatory  hyper- 
plasia must,  therefore,  be  considered  in  this  connection. 

In  cattle  coming  from  the  Pecos  Valley  in  Texas  there  occurs 
not  infrecjuently  a  most  extraordinary  hyperplasia  of  all  the  hemo- 
lymph nodes,  both  prevertebral  and  subcutaneous.  The  spleen 
is  enlarged,  fibroid,  and  usually  presents  a  marked  perisplenitis. 
The  enlarged  prevertebral  nodes  often  reach  the  size  of  a  walnut, 
are  deep  bluish  red,  and  look  like  small  spleens  scattered  through 
the  adipose  tissue.  On  microscopic  examination  they  show  a 
simple  lymphoid  hyperplasia  with  great  enlargement  of  the  blood 
sinuses.     Such   a   hyperplasia   has   been   seen    in   northern   cattle 
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only  in  two  instances,  the  cattle  coming  from  Illinois  and  Missouri. 
The  general  appearances  of  this  condition  point  to  a  lymphoid 
reaction  to  a  chronic  infection.  A  full  report  of  this  form  of  hemo- 
lymph-node  hyperplasia  will  be  made  elsewhere. 

In  the  case  of  man  very  marked  hyperplasias  of  the  retroperi- 
toneal hemolymph  nodes  occur  in  certain  forms  of  anemia,  leukemia, 
and  lymphocytoma.  In  one  case  seen  by  me,  of  an  at}"pical  anemia 
associated  with  spontaneous  hemorrhages,  the  retroperitoneal 
hemolymph  nodes  were  as  large  as  small  oranges  and  deep  red, 
almost  black,  in  color.  Microscopically,  they  showed  a  condition 
identical  with  that  seen  in  the  greatly  hyperplastic  nodes  of  Texas 
steers.  There  was  a  uniform  enlargement  of  all  the  lymphoid 
areas,  with  an  enormous  enlargement  of  the  sinuses.  The  nature 
of  this  hyperplasia  remains  unexplained.  Evidently  it  is  of  very 
rare  occurrence  in  man. 

It  is  interesting  to  note  that  the  lymphoid  hyperplasia  of  the 
retroperitoneal  lymph  nodes  in  leukemia  resists  prolonged  irradia- 
tion with  Rontgen  rays,  even  when  the  white-cell  count  is  reduced 
to  normal,  and  the  spleen  and  liver  present  no  traces  of  leukemic 
condition. 

2.  ExDOTHELiAL  HYPERPLASIA.  Proliferation  and  increase  of 
the  large  pale  cells  in  the  reticulum  of  the  sinuses  is  also  a  relatively 
common  event.  The  blood  sinuses  may  become  partly  or  nearly 
wholly  blocked  by  these  cells.  They  resemble  greatly  the  parent 
cells  of  the  germ  centres.  They  are,  however,  actively  phagocytic, 
both  for  bacteria  and  red  blood  cells,  but  particularly  for  the  latter. 
Some  of  them  may  become  enormously  enlarged,  the  irregular 
knobbed  nucleus  pushed  to  one  side  and  the  body  of  the  cell  packed 
full  of  red  corpuscles  more  or  less  hemolyzed,  but  often  showing 
no  appreciable  change.  These  large  phagocytes  may  possess 
several  large  irregular  nuclei  that  are  not  infrecjuently  vacuolated. 
At  times  the  large  cells  are  filled  with  yellow  or  brown  pigment 
that  usually  gives  the  iron  reaction  f hemosiderin). 

The  blocking  of  the  blood  sinuses  reduces  the  blood  content, 
so  that  hemolymph  nodes  showing  this  form  of  hyperplasia  are 
usually  paler  than  normal,  although  this  may  not  be  the  case  when 
there  is  a  coincident  dilatation  of  the  sinuses.     Not  infrequently 
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the  peripheral  blood  sinus  is  open,  containing  fewer  of  the  large 
pale  cells  than  do  the  radiating  sinuses  which  may  be  apparently 
blocked  with  them.  In  such  cases  the  peripheral  sinus  is  usually 
dilated.  In  the  obstructed  sinuses  red  blood  corpuscles  are  found 
packed  in  between  the  large  cells,  and  many  of  the  latter  contain 
corpuscles  and  pigment.  The  large  pale  cells  resemble  those 
found  in  the  sinuses  of  lymphatic  nodes  in  the  so-called  "sinus 
catarrh."  Phagocytosis  of  red  cells,  however,  is  much  less  frequent 
and  of  a  less  degree  in  the  case  of  the  true  lymphatic  gland. 

Evidences  of  increased  hemolysis  are  always  present  in  the 
hemolymph  nodes,  showing  great  numbers  of  endothelioid  cells 
in  the  reticular  meshwork  of  the  sinuses.  All  stages  may  be  found. 
In  some  cases  the  cells  contain  red  corpuscles  apparently  but 
slightly  changed;  in  others  the  protoplasm  of  the  cell  is  a  diffuse 
yellow;  while  in  other  cases  the  cells  may  be  so  packed  with  granules 
of  brown  pigment  that  the  gland  may  have  a  chocolate  color.  When 
treated  for  the  iron  reaction  the  brown  gland  becomes  deep  blue. 
In  the  lymphoid  tissue  along  the  sinuses  great  numbers  of  eosin- 
ophile  cells,  mostly  mononuclear,  may  appear  at  certain  stages 
of  pigmentation.  It  is  difficult  not  to  believe  in  a  close  relationship 
between  the  hemolysis  and  the  development  of  eosinophiles. 
Lymphoid  hyperplasia  may  or  may  not  be  coincident. 

Endothelioid  hyperplasia  occurs  to  the  most  marked  degree  in 
the  hemolymph  nodes  of  certain  cases  of  splenic  anemia  of  the 
type  of  Banti's  disease.  In  4  cases  studied  the  entire  chain  of 
prevertebral  lymph  nodes  showed  sinuses  filled  with  pigmented 
and  corpuscle-containing  phagocytes.  A  similar  condition  occurs 
in  cases  of  pernicious  anemia  dying  during  a  hemolytic  crisis.  It 
occurs  also  to  a  marked  degree  in  cases  of  streptococcus  septicemia, 
particularly  in  malignant  endocarditis.  Excessive  hemolysis  also 
characterizes  this  condition.  In  typhoid  fever  the  blood  sinuses 
of  the  retroperitoneal  nodes  may  be  blocked  with  large  endothelioid 
cells  between  which  scattered  red  corpuscles  may  be  seen.  I 
think  it  extremely  probable  that  some  of  the  lymphatic  glands 
described  by  Mallory  in  his  work  on  typhoid  fever  as  containing 
red  cells  and  pigment  were  in  truth  hemolymph  nodes  showing 
this   form   of  hyperplasia.     The   same   condition   of  endothelioid 
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proliferation  is  found  in  the  sinuses  of  the  lymphatic  nodes  in 
typhoid. 

In  advanced  rachitis,  syphilis,  and  the  late  stages  of  chronic 
tuberculosis,  and  in  the  majority  of  chronic  infections  or  intoxica- 
tions, this  condition  may  be  found  up  to  a  certain  stage.  It  is 
especially  marked  in  the  hemolymph  nodes  of  cases  of  thymic 
hyperplasia  and  lymphatic  struma.  In  these  conditions  there  may 
be  a  marked  drain  upon  the  lymphocytes,  so  that  a  state  of  lymphoid 
exhaustion  is  produced.  Such  glands  may  be  either  smaller  or 
larger  than  normal  according  to  the  degree  of  atrophy  of  the  lymphoid 
hyperplasia  and  the  dilatation  of  the  sinuses.  In  long-continued 
infections  with  pronounced  cachexia  the  nodes  may  be  pale  and 
small,  but  microscopic  examination  may  reveal  a  very  marked 
endothelioid  hyperplasia  in  the  sinuses.  In  exophthalmic  goitre, 
Addison's  disease,  acromegaly,  pigmented  cirrhosis  of  the  liver 
with  diabetes  the  same  thing  may  be  found  in  the  hemolymph 
nodes.  In  the  last-named  condition  the  one  case  seen  showed 
an  extreme  pigmentation  of  the  cells  of  the  sinuses.  A  remarkable 
endothelioid  proliferation  of  the  retroperitoneal  hemolymph  nodes 
is  often  associated  with  the  cachexia  of  malignant  tumors. 

The  nature  and  significance  of  the  large  pale  cells  of  the  sinuses 
cannot  be  regarded  as  settled.  I  incline  to  the  view  of  their  endo- 
thelial origin.  Others  regard  them  as  large  lymphocytes,  either 
formed  within  the  node  or  arising  in  the  sinuses  from  cells  derived 
from  the  bone  marrow.  Typical  bone-marrow  giant  cells  are  often 
found  in  the  meshwork  of  the  sinuses.  Opinions  as  to  the  sig- 
nificance of  the  blocking  of  the  sinuses  by  these  large  pale  cells 
are  without  any  definite  foundation.  We  can  only  guess  at  some 
relation  to  the  processes  of  defence  and  immunity. 

3.  IVIyeloid  Transformation.  This  is  of  very  rare  occurrence, 
and  I  have  seen  it  in  less  than  a  dozen  cases.  It  occurs  most  fre- 
quently in  the  retroperitoneal  hemolymph  nodes  of  advanced 
cases  of  myelemia,  but  the  most  marked  myeloid  changes  I  have 
seen  were  in  two  fatal  cases  of  hemorrhagic  anemia.  One  of  these 
was  in  an  adult  dying  from  epistaxis,  the  source  of  which  was  in  an 
angiectatic  polyp.  Death  resulted  after  an  almost  continuous 
hemorrhage    lasting    over    three    weeks.     Enormous    numbers    of 


288       warthin:  hyperplasia  of  the  hemolymph  nodes 

megaloblasts  (70  to  100  in  a  field)  appeared  in  the  blood,  which  came 
to  resemble  greatly  fetal  blood.  At  autopsy  there  was  found  a 
megaloblastic  marrow  with  reversion  to  fetal  type  of  blood 
formation  in  liver  and  spleen.  The  prevertebral  hemolymph 
nodes  presented  a  unique  picture  of  myeloid  transformation  involv- 
ing all  of  the  lymphoid  tissue.  This  change  was  very  different 
from  the  myeloid  transformation  found  in  leukemia  and  chloroma, 
which  affects  chiefly  the  blood  sinuses  and  involves  the  lymphoid 
tissue  secondarily.  In  these  cases  the  myeloid  tissue  appears  to 
be  metastatic  in  origin.  In  the  2  cases  of  hemorrhagic  anemia 
the  myeloid  elements,  on  the  other  hand,  appear  to  arise  from  the 
tissues  of  the  node  itself.  Typical  bone-marrow  giant  cells  occur 
through  the  lymphoid  areas.  In  many  of  these  I  have  been  able 
to  demonstrate  processes  continuous  with  the  reticulum.  Nucleated 
reds,  myelocytes,  and  mononuclear  eosinophiles  occur  in  great 
numbers  throughout  the  lymphoid  areas  and  block  the  blood 
sinuses.  Given  sections  cannot  be  distinguished  from  bone 
marrow.  In  both  of  these  cases  the  myeloid  change  was  confined 
to  the  hemolymph  nodes,  the  lymphatic  nodes  not  sharing  it.  On 
the  other  hand,  in  leukemia  and  chloroma  the  lymphatic  glands 
may  show  the  same  changes  as  the  hemolymphatic,  although  not 
so  early  or  so  marked  as  in  the  latter.  The  closer  relationship 
of  the  hemolymph  node  to  bone  marrow  is  therefore  indicated. 

4.  Fibroid  Hyperplasia.  The  hemolymph  nodes  undergo  a 
simple  atrophy  in  old  age,  accompanied  by  a  relative  increase  of 
the  reticulum.  A  secondary  fatty  infiltration  often  occurs,  and  not 
infrequently  a  complete  fatty  metaplasia.  In  chronic  cachexias  of 
long  standing,  in  late  syphilis,  tuberculosis,  and  in  tumor  cachexias, 
in  rachitis,  lymphatic  struma,  Addison's  disease,  and  occasionally 
in  pernicious  anemia  of  long  standing,  without  active  hemolysis 
and  with  complete  exhaustion  of  the  bone  marrow,  the  hemo- 
lymph nodes  may  be  enlarged  and  firm.  They  may  be  nearly 
white  in  color,  but  are  often  pigmented.  The  blood  sinuses  persist, 
but  are  much  contracted.  Deposits  of  lime  salts  and  hyaline 
transformation  of  the  connective  tissue  are  often  seen. 

The  fibroid  hyperplasia  may  be  associated  with  fibroid  hyper- 
plasia of  the  spleen  or  sclerosis  of  the  bone  marrow.     When  the 
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hemolymph  nodes  are  fibroid  there  is  practically  always  present 
a  fibroid  spleen  and  a  fibroid  or  fatty  atrophic  bone  marrow.  On 
the  other  hand,  fibrosis  of  these  organs  may  be  associated  with  a 
lymphoid  or  endothelioid,  or,  more  rarely,  a  myeloid  transformation 
of  the  hemolymph  nodes.  It  would,  therefore,  appear  that  the 
destructive  influences  of  chronic  intoxications  and  infections,  as 
well  as  altered  conditions  of  the  blood,  affect  the  spleen  and  bone 
marrow  earlier  and  to  a  greater  degree  than  they  do  the  hemo- 
lymph nodes.  The  latter  may  be  interpreted  consec|uently  as 
reserve  hemal  organs. 

In  conclusion,  hyperplasia  is  the  most  common  specific  pathologi- 
cal change  in  the  hemolymph  nodes,  and  this  hyperplasia  may 
be  one  of  four  types — lymphoid,  endothelial,  myeloid,  or  fibroid, 
or  a  combination  of  these.  While  it  is  impossible  at  the  present 
time  to  interpret  correctly  the  significance  of  these  changes,  their 
typical  occurrence  under  certain  conditions  leads  us  to  assume: 

1 .  The  hemolymph  nodes  in  their  reaction  to  infection  and  intoxi- 
cation must  be  classed  among  the  defensive  organs  of  the  body. 
In  the  processes  of  immunity  and  in  the  destruction  of  foreign  protein 
we  are  led  to  believe  that  they  must  play  an  important  part. 

2.  The  remarkable  processes  of  hemolysis  found  in  the  nodes 
under  certain  conditions  point  to  important  blood  functions, 
similar  to  those  possessed  by  spleen  and  bone  marrow,  with  refer- 
ence to  the  elaboration  of  hemoglobin, 

3.  The  occurrence  of  myeloid  transformation  in  hemorrhagic 
anemia,  and  the  formation  of  metastatic  myeloid  areas  in  hemo- 
lymph nodes  in  leukemia  before  they  occur  in  lymphatic  nodes  also 
indicate  an  especially  close  relationship  to  the  bone  marrow. 

Greater  attention  should  be  paid  to  the  hemolymph-node  regions 
in  autopsies,  and  every  autopsy  protocol  should  have  a  negative 
or  positive  statement  regarding  their  gross  appearances.  But 
it  is  especially  important  that  a  careful  microscopic  study  should 
be  made  of  them  and  the  results  of  such  study  be  recorded.  Only 
in  this  way  can  we  hope  to  arrive  at  a  knowledge  of  their  physiology 
and  pathology. 


Am  Pl.ys] 


290  DISCUSSION 


DISCUSSION. 


Dr.  James  Ewing:  I  was  present  at  the  meeting  when  the  doctor  made  his 
first  communication  on  this  subject  several  years  ago,  and  remember  its  reception. 
I  do  not  believe  there  exists  the  lack  of  appreciation  which  Dr.  Warthin  refers  to 
on  the  part  of  the  pathologists  of  the  country.  I  think  we  are  all  aware  of  the 
importance  of  the  subject,  are  constantly  examining  these  glands  where  oppor- 
tunity offers,  and  we  are  fully  aware  of  our  obligation  to  Dr.  Warthin  for  empha- 
sizing this  subject  so  effectively  as  he  has  done. 

Dr.  Warthin:  I  based  my  judgment  somewhat  on  autopsy  reports.  I  may 
be  sensitive  in  regard  to  this  point,  but  I  certainly  have  acquired  the  habit  of 
searching  all  autopsy  reports  to  see  if  the  hemolymph  nodes  are  mentioned,  and 
I  am  struck  by  the  absence  of  such  mention. 
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INTRODUCTION. 


Some  pathological  phenomena  manifest  a  predilection  for  cer- 
tain parts  of  the  lung.  Emphysema,  for  instance,  occurs  pref- 
erably in  the  peripheral  parts  of  that  organ.  Tuberculosis,  on 
the  other  hand,  shows  a  predilection  for  the  apices.  Further- 
more, in  experimental  pneumonoconiosis  India  ink  or  ultramarine 
seems  to  lodge  first  in  the  cranial  part  of  the  upper  lobes.  Are 
these  preferences  founded  on,  or  at  least  favored  by,  some  differ- 
ences in  the  respiratory  capacity  of  the  various  parts  of  the  lungs? 
For  the  preference  of  tuberculosis  such  an  assumption  was  made, 
indeed,  by  various  clinical  writers.  In  the  prebacterial  period 
it  was  simply  assumed  that  the  apices  of  the  lungs  participate  in 
a  lesser  degree  in  the  respiratory  movements,  and  that  their  ven- 
tilation is  therefore  not  as  satisfactory  and  the  resistance  to  disease 
not  as  good  as  that  of  the  rest  of  the  lungs.  However,  with  the 
advent  of  the  tubercle  bacillus,  especially  from  the  point  of  view 
of  the  theory  of  the  aerogenous  origin  of  tuberculosis,  such  an 
assumption  manifestly  made  matters  even  more  difficult;  the 
diminished  inspiration  in  the  apex  would  be  rather  a  hindering 
than  a  favoring  factor  in   the   invasion  of  the  bacilli.     To  meet 
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this  difficulty,  Hanaii^  tried  to  adapt  the  hypothesis  to  the  new 
requirement  by  assuming  that  the  inspiration  in  the  apex  is  better 
than  in  the  rest  of  the  hmg,  but  that  the  expiration  is  not  as  good. 
Such  an  arrangement  would,  indeed,  have  the  tendency  to  retain 
easily  some  of  the  invading  bacilli.  But  Meltzer^  called  attention 
to  the  intrinsic  impossibility  of  such  an  hypothesis.  No  part  of 
the  lung  can  persist  when  air  enters  into  its  vesicles  with  better 
facilities  than  it  can  leave  them;  the  vesicles  would  break  in  no 
time.  Furthermore,  the  question  arose  as  to  the  correctness  of 
the  assumption  that  the  apices  participate  in  the  act  of  respiration 
in  a  manner  different  from  the  rest  of  the  lungs.  Wliat  basis  was 
there  for  such  an  assumption?  The  question  whether  all  parts 
of  the  lungs  take  an  equal  share  in  the  act  of  respiration  is  a 
physiological  problem.  The  discussion  of  this  problem  in  the 
physiological  literature  was  only  very  scanty,  but  the  opinion  of  the 
few  writers  who  have  dealt  with  that  subject  was  rather  the  reverse 
of  that  of  the  clinicians  and  the  pathologists.  RosenthaP  states 
that  despite  the  fact  that  the  greatest  motion  of  the  lungs  occurs 
at  their  lower  (caudal)  part,  each  vesicle  of  the  entire  lung  increases 
(or  collapses)  in  the  same  degree.  He  compares  the  lung  with  a 
strip  of  elastic  rubber,  the  one  end  of  which  is  fixed,  while  the  other 
end  is  stretched.  The  degree  of  stretching  is  the  same  at  all  parts 
of  the  band,  although  the  visible  motion  seems  to  take  place  only 
at  the  stretched  end.  These,  however,  were  only  a  priori  opinions 
which  were  not  supported  by  any  experimental  tests.  ]\Ieltzer 
tried  to  approach  this  subject  by  the  experimental  method.  The 
result  of  this  investigation  was  published  seventeen  years  ago.'* 
The  most  satisfactory  answer  to  the  question  whether  all  parts  of 
the  lungs  respire  in  the  same  manner  would  be  obtained  if  the  intra- 
pulmonary  pressure  prevailing  in  all  parts  of  the  lungs  could  be 
studied  and  compared.  This  answer  is  impossible,  at  least  for 
the  present.  The  next  best  method  would-  be  a  comparison  of  the 
intrathoracic  pressure  prevailing  in  all  parts  of  the  thoracic  cavity 
during  the  respiratory  changes.  An  attempt  to  study  it  in  the 
pleural  cavity  by  the  methods  then  at  hand  failed.     The  posterior 

1  Zeitschrift  f.  klin.  Med.,  Band  xii.  «  Jour,  of  Physiology,  1892,  xiii,  218. 

3  Hermann's  Handbuch  der  Physiologic,  Band  iv,  2  Teil,  S.  180.  *  Loc.  cit. 
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mediastinum  was  then  attacked.  A  comparison  of  the  press- 
ures prevailing  at  the  various  heights  of  the  oesophagus  gave  then 
unsatisfactorv  results.  Meltzer  finally  settled  upon  a  new  path 
for  exploration  of  the  respiratorv  pressure  in  the  posterior  medi- 
astinimi;  it  is  the  path  which  is  sometimes  unfortunately  selected 
by  the  retropharyngeal  abscess.  A  calibrated  narrow  tube,  one 
end  of  which  was  connected  with  a  manometer  or  a  kymograph, 
was  carefully  and  slowly  pushed  behind  the  oesophagus  down  the 
entire  depth  of  the  posterior  mediastinum.  This  was  done  in 
rabbits.  These  experiments  gave  definite  and  even  surprising 
results.  In  the  upper  part  of  the  thorax  the  inspiratory  decrease 
of  pressure  was  very  little  marked.  Testing  it  farther  down,  the 
decrease  of  pressure  during  inspiration  increased  either  gradually 
or  abruptly.  In  some  30  per  cent,  of  the  experiments,  in  pushing 
the  tube  down  a  short  section  was  encountered  in  which  the  inspi- 
ratory changes  became  insignificant  again.  In  the  last  (caudal; 
third  of  the  mediastinum  the  inspiratory  decrease  of  pressure  was 
in  all  experiments  well  marked  and  of  uniform  extent  throughout 
the  entire  section.  In  many  of  the  experiments  the  lungs  were 
watched  through  a  window  made  in  the  intercostal  muscles.  It 
was  thus  established  that  the  sudden  rise  of  the  negative  pressure 
in  the  mediastinum  was  not  coincident  with  any  change  in  the 
position  of  the  lung  in  the  pleural  cavity. 

It  was  thus  demonstrated  that  the  upper  (cranial)  part  of  the 
mediastinum  reacts  differently  to  the  effect  of  an  inspiration  than 
the  lower  (caudal)  part.  While  this  seemed  to  be  a  well-secured 
fact,  Meltzer,  nevertheless,  hesitated  to  commit  himself  to  the  inter- 
pretation that  the  diminished  inspiratory  negative  pressure  in  the 
upper  part  of  the  mediastinum  means  positively  a  diminished 
intrapulmonarv  pressure  in  the  upper  part  of  the  lungs  during 
inspiration.  He  calls  attention  to  the  presence  in  the  upper  third 
of  the  mediastinum  of  such  bulky  organs  as  the  vena?  cava^,  the 
aortic  arch,  the  tracheal  bifurcation,  etc.,  which  may  account 
for  the  lagging  behind  of  this  part  of  the  mediastinum  in  the  ade- 
quate response  to  the  inspiration.  Meltzer  concludes  by  saying: 
"Although  it  seems  to  me  that  my  experiments  on  the  mediastinum 
make  it,  indeed,  probable  that  the  apices  and  the  back  part  of  the 
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upper  third  of  the  lungs  do  not  participate  in  the  breathing  so  largely 
as  the  other  parts  of  the  lungs  do,  in  consideration  of  the  importance 
of  this  conclusion  we  should  not  consider  it  as  proved  until  it 
has  been  tested  by  experiments  on  the  pleural  cavity  directly,  or 
within  the  lungs  themselves." 

Recently  the  subject  of  the  respiratory  changes  of  pressure 
in  the  various  parts  of  the  lungs  has  been  dealt  with  extensively 
by  N.  Ph.  Tendeloo^  in  journal  articles,  addresses,  and  in  a  book 
especially  devoted  to  that  question.  Tendeloo  is  of  the  opinion 
that  any  change  in  the  intrapulmonary  pressure  of  one  part  of 
the  lung  does  not  necessarily  cause  an  intrapulmonary  pressure 
in  any  other  part  of  it,  and  is  emphatic  in  the  assertion  that  the 
cranial  and  paravertebral  parts  of  the  lungs  take  a  lesser  share 
in  the  respiration  than  the  other  sections  of  the  lungs.  He  sup- 
ports his  views  by  extensive  arguments  based  on  a  fine  analysis 
of  known  physical,  anatomical,  and  pathological  facts.  As  to  the 
experimental  evidence  of  a  physiological  nature,  Tendeloo  has  at 
his  disposal  only  the  above-mentioned  results  of  Meltzer,  which, 
in  disagreement  with  this  author,  Tendeloo  thinks  are  absolutely 
convincing  that  the  respiratory  changes  in  the  intrathoracic  press- 
ure are  not  the  same  in  the  entire  thoracic  cavity,  but  are  diminished 
in  the  superior  posterior  direction. 

A\Tiile  the  present  writers  were  also  inclined  to  believe  in  the 
correctness  of  the  hypothesis  that  the  normal  respiratory  changes 
of  pressure  is  not  the  same  in  all  parts  of  the  cavity,  they  were  of 
the  opinion  that,  despite  the  experiments  of  Meltzer  and  the 
interesting  arguments  of  Tendeloo,  this  hypothesis  cannot  be  con- 
sidered as  proved,  and  that  further  investigation,  contributing  to 
the  elucidation  of  that  problem,  is  still  very  desirable.  By  bringing 
forward  step  by  step  some  well-established  new  facts,  may  they 
be  ever  so  small,  it  may  so  happen  that  the  problem  will  be  solved 
one  day  on  a  safe  basis.  In  the  following  we  intend  to  offer  such 
an  experimental  contribution  of  modest  dimensions. 

1  Studien  iiber  die  Ursachen  der  Lungenkrankheit^n,  W^iesbaden,  1902.  Address  at  the 
Meeting  of  the  Gesellschaft  Deutscher  Naturforscher  und  Aerzte,  Dresden,  1907.  Inter- 
national Congress  of  Tuberculosis,  Washington,   1908.      Medizinische  Klinik,  1909,  p.  1300. 
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THE    EXPERIMENTAL    COXTRIBUTIOX. 

Method.  It  was  mentioned  before  that  the  oesophagus  offers 
a  natural  path  for  the  study  of  the  intrathoracic  pressure.  This 
method,  however,  was  discarded  by  difTerent  investigators  for 
various  reasons.  In  the  first  place  the  thickness  of  the  wall  of 
the  oesophagus  does  not  permit  one  to  draw  a  conclusion  regarding 
the  actual  respiratory  pressure  in  the  thoracic  cavity.  Secondly, 
the  presence  of  the  tube  within  the  oesophagus  acts  as  a  foreign 
bodv  and  causes  irregular  local  contractions  of  that  tube,  thus 
obscuring  the  respiratory  changes.  Occasional  peristaltic  con- 
tractions due  to  deglutition  add  to  the  confusion.  Furthermore, 
the  occasional  opening  of  the  cardia  and  regurgitation  of  air  or 
liquid  into  the  oesophagus  is  another  disturbing  factor.  Finally, 
the  pressure  of  mucus  in  the  oesophagus  coming  from  above  might 
cause  an  obliteration  of  the  "windows"  in  the  tube  within  the 
oesophagus,  or  might  cause  a  stickiness  of  the  rubber  capsule,  if 
such  is  used,  and  hamper  with  its  responsiveness  to  the  changes 
of  the  respiratory  pressure. 

Notwithstanding  these  objections,  we  decided  to  try  the  oesophageal 
method  again.  The  first  objection  does  not  hold  good  for  the 
present  experiments,  since  we  did  not  study  the  actual  pressures 
obtaining  within  the  thoracic  cavity;  we  intended  only  to  compare 
the  pressures  prevailing  in  the  upper  and  the  lower  parts  of  the 
posterior  mediastinum.  For  this  purpose  the  thickness  of  the  wall 
of  the  oesophagus  can  be  no  obstacle  as  long  as  the  thickness  is 
practically  the  same  throughout  the  thoracic  part.  As  to  the  other 
objections,  we  met  them  by  the  following  arrangements:  In  the 
first  place  both  vagi  were  cut  in  the  neck,  which  eliminated  the 
tonicity  and  possible  contractions  of  the  oesophagus.  Then  the 
oesophagus  was  tied  in  the  upper  part  in  the  neck  and  beneath 
the  diaphragm,  thus  preventing  the  entrance  of  mucus  from  above 
and  of  gas  from  below.  The  oesophagus  presented  then  an  all- 
around,  closed,  sausage-shaped,  soft  bag  fitted  into  the  posterior 
mediastinum  and  readily  responding  to  the  changes  of  pressure 
within  it.     Through  a  small  opening  made  beneath  the  cer\-ical 
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ligature  a  catheter  was  introduced  into  the  oesophagus,  and  again 
a  ligature  tied  around  the  oesophagus  beneath  the  opening,  in  order 
to  prevent  the  entrance  of  air.  This  ligature  however,  was  not 
made  too  tight,  so  as  not  to  prevent  the  catheter  from  moving  up 
and  down.  The  side  openings  of  the  inner  end  of  the  catheter  were 
either  free  or  a  small  bag  of  thin  rubber — thin  finger  cot — was  tied 
around  it.  The  outer  end  of  the  catheter  was  connected  by  means 
of  rubber  tubing  with  a  Marey's  tambour,  which  transmitted  the 
respiratory  changes  of  pressure  within  the  oesophagus  to  a  kymo- 
graph in  the  usual  manner.  A  T-tube  connected  with  a  stopcock 
was  inserted  in  the  tubing  for  the  regulation  of  the  pressure  within 
the  system  when  necessary. 

Dogs  were  used  in  this  series  of  experiments.  On  account  of 
the  section  of  the  vagi  the  animals  were  tracheotomized.  They 
were  narcotized  with  morphine  and  ether;  in  some  cases  magnesium 
sulphate,  by  intramuscular  injection,  was  given  instead  of  ether. 
It  is  important  for  the  success  of  the  experiment  that  the  respira- 
tions should  be  neither  too  shallow  nor  too  deep  (dyspnoeic).  On 
account  of  the  section  of  the  vagi  it  is  apt  to  be  the  latter.  A  care- 
fully conducted  anesthesia  helps  greatly  in  regulating  the  respiration. 

Results.  The  results  which  were  obtained  were  strikingly 
uniform.  The  increase  of  the  negative  pressure  during  inspiration 
was  studied  extensively.  At  the  beginning  of  the  study  of  a  new 
level  of  the  oesophagus  the  inspiration  started  from  the  atmospheric 
pressure.  This  was  accomplished  by  opening  the  stop-cock  con- 
nected with  the  tubing  and  closing  it  during  the  expiratory  pause. 
In  this  way  we  obtained  a  series  of  tracings  presenting  normal 
inspirations  for  each  level  of  the  oesophagus.  At  the  autopsy 
the  location  of  these  levels  and  their  relations  to  the  neighboring 
organs  was  established. 

In  general  the  oesophagus  may  be  divided  into  three  sections. 
In  the  uppermost  part  of  the  first  section  the  inspiratory  undula- 
tions are  quite  small,  but  they  increase,  more  or  less  gradually, 
with  the  depth  of  that  section.  In  the  next  section  the  undula- 
tion becomes  again  very  small,  but  increase  more  or  less  gradually 
when  the  end  of  that  section  is  approached.  Then  follows  the 
third  section,  in  which  the  undulations  abruptly  became  large  and 
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practically  remained  so  to  the  end  of  the  section.  Any  inspiratory 
undulation  of  this  section  is  distinctly  larger  than  any  undulation 
in  the  first  section. 

The  first  section  extends  from  the  thoracic  aperture  to  the  level 
corresponding  to  the  bifurcation  of  the  trachea.  The  second 
section  extends  from  the  bifurcation  to  a  level  corresponding  about 
to  an  apex  of  the  heart.  The  third  section  extends  to  the  diaphragm. 
"\Mien  the  small  balloon  approaches  the  passage  of  the  oesophagus 
through  the  hiatus  of  the  diaphragm  the  undulations  become  very 
small,  even  if  the  cardia  is  not  tied.  In  other  words,  the  reduction 
in  pressure  within  the  thoracic  oesophagus  due  to  normal  inspiration 
is  at  the  level  of  the  apex  small,  but  increases  gradually  until  it 
reaches  the  level  of  the  bifurcation,  where  it  becomes  consider- 
ably reduced  again,  or  may  even  disappear  completely,  ^^hile 
the  balloon  passes  the  level  of  the  heart,  the  inspiratory  reduction 
of  pressure  may  more  or  less  gradually  increase  again.  How- 
ever, as  soon  as  the  l)alloon  emerges  from  opposite  the  apex  of  the 
heart,  the  inspiratory  negative  pressure  reaches  its  maximum 
abruptly  and  remains  so  until  the  diaphragm  is  encountered.  In 
brief,  the  inspiratory  changes  within  the  thoracic  oesophagus  diflfer 
greatly  with  the  different  levels;  the  changes  are  most  pronounced 
at  the  caudal  part,  and  are  only  moderate  opposite  the  apex  of  the 
lungs,  while  opposite  the  tracheal  bifurcation  and  the  heart  the 
changes  are  very  small. 

These  differences  in  the  inspiratory  changes  remain  practically 
the  same,  even  with  a  one-sided  pneumothorax;  with  a  double 
open  pneumothorax  there  are  practically  no  respiratory  changes 
within  any  part  of  the  oesophagus. 

With  open  double  pneumothorax  and  artificial  respiration  the 
inspiratory  changes  are  the  same  in  the  upper  and  the  lower  part 
of  the  oesophagus,  but  are  considerably  lessened  in  the  middle 
part.  The  increase  of  pressure  is,  of  course,  positive  with  each 
inspiration,  when  artificial  respiration  is  carried  out  by  blowing 
air  into  the  trachea.  In  one  case,  artificial  respiration  was  carried 
out  immediately  after  death  by  rhythmically  pulling  the  diaphragm 
(liver)  downward.  In  this  case  the  inspiratory  changes  of  press- 
ure within  the  oesophagus  were  the  same  as  in  normal  respiration. 
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In  dyspnoea,  when  the  inspirations  are  very  deep,  there  is  prac- 
tically no  difference  in  the  respiratory  changes  at  the  various  levels 
of  the  oesophagus. 

The  expiratory  changes  within  the  oesophagus  were  not  studied 
with  equal  attention  as  the  inspiratory  changes.  From  that  which 
we  have  observed  we  may  conclude  that  all  that  was  said  for  the 
inspiratory  pressure  holds  good  also  for  the  expiratory  changes 
in  pressure  at  the  various  levels  of  the  oesophagus. 

Discussion.  The  oesophagus  is  a  natural  path.  In  the  way 
it  was  prepared  by  us  it  presents  a  closed  canal  with  passive, 
responsive  membranes  fitted  lengthwise  into  the  posterior  medias- 
tinum. There  is  no  room  for  doubt  that  the  changes  of  pressure 
which  were  found  to  occur  at  the  various  levels  represent  actual 
conditions  within  the  oesophagus,  and  are  not  accidental  artefacts. 
It  was  found  that  the  changes  of  pressure  accompanying  the  nor- 
mal respiratory  phases  are  invariably  smaller  in  the  upper  than 
in  the  lower  part  of  the  thoracic  oesophagus,  and  that  at  a  certain 
middle  part  the  changes  were  smaller  than  at  either  end.  That 
demonstrates,  in  the  first  place,  that  in  normal  respiration  each 
section  of  the  oesophagus  presents  a  separate  compartment,  and 
respiratory  changes  in  pressure  in  this  compartment  are  not  trans- 
mitted, at  least  not  in  full  force,  to  any  distant  part  of  the  cavity 
of  the  oesophagus.  We  may,  therefore,  take  the  changes  of  the 
respiratory  pressure  which  take  place  in  each  segment  of  the  oesoph- 
agus as  an  expression  of  the  respiratory  changes  which  take  place 
in  the  corresponding  segment  of  the  adjacent  cavity  outside  of  it, 
that  is,  in  the  first  place  in  the  various  segments  of  the  posterior 
mediastinum.  Our  experiments,  therefore,  prove,  in  the  first  place, 
that  the  respiratory  changes  in  the  posterior  mediastinum  are  much 
larger  in  the  lower  than  in  the  upper  part.  This  corresponds 
exactly  with  the  findings  of  Melt^er,  who  studied  the  mediastinum 
by  an  artificial  path  which  invited  the  objection  that  the  finding 
might  have  been  an  artefact.  The  full  agreement  between  the 
two  findings  gives  the  result  the  assurance  of  a  well-established 
fact. 

It  was  found,  further,  that  in  all  cases  of  normal  respiration  at 
the  beginning  of  the  middle  third  of  the  oesophagus  the  respira- 
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tory  changes  were  the  lowest.  In  ^Nleltzer's  investigation  this 
occurred  in  only  about  30  per  cent,  of  the  experiments.  The 
discrepancy  may  be  due  to  the  fact  that  the  artificial  path  made 
in  the  last-mentioned  experiment  varied  perhaps  in  its  course; 
or  it  may  be  because  in  rabbits,  upon  which  these  experiments 
were  made,  the  conditions  differ  from  those  obtained  in  dogs.  At 
any  rate,  it  is  a  well-established  fact  that  in  dogs  at  the  level  of 
the  bifurcation  and  a  little  farther  down  the  respiratory  changes 
are  less  manifest  than  at  any  other  place  within  the  thoracic 
oesophagus. 

We  are  then  sure  that  within  the  posterior  mediastinum  the 
respiratory  pressure  varies  in  various  sections  of  the  mediastinum. 
What  is  the  cause  of  these  variations?  Can  this  mean  that  there 
is  a  corresponding  variation  in  the  degree  of  respiration  in  the 
parts  of  the  lung  adjoining  these  sections?  With  reference  to  the 
reduced  changes  in  the  respiratory  pressures  in  the  section  of  the 
mediastinum  occupied  by  the  tracheal  bifurcation  and  the  heart, 
we  may  readily  answer  that  it  is  not  due  to  a  reduced  respiration 
in  the  corresponding  parts  of  the  lungs.  It  is  rather  probable 
that  the  inelastic  bulky  tissues  of  the  bifurcation  and  the  heart 
which  separate  the  oesophagus  (and  posterior  mediastinum)  from 
the  corresponding  part  of  the  lungs  prevents  the  full  transmission 
of  the  respiratory  changes.  This  plausible  interpretation  is  borne 
out  by  the  fact  that  even  the  inspiratory  positive  pressure  produced 
by  the  intratracheal  artificial  respiration  is  not  well  transmitted 
at  the  level  of  the  oesophagus  adjacent  to  the  bifurcation  and  the 
heart;  it  could  not  be  assumed  that  these  parts  of  the  lungs  cannot 
be  reached  by  the  artificial  respiration  as  well  as  any  other  part. 

It  is  different,  however,  with  regard  to  the  diminished  respira- 
tory changes  in  the  oesophag:us  and  mediastinum  in  the  proximity 
of  the  upper  part  of  the  lung.  Here  the  lung  is  not  separated  from 
the  mediastinum  by  any  specially  resistant  tissues,  and  here  we 
find  that  in  artificial  respiration  the  respiratory  changes  are  in  the 
upper  part,  indeed,  of  the  same  magnitude  as  that  of  the  lower  part. 
We  therefore  assume  that  the  difference  in  the  respiratory  changes 
between  the  upper  and  the  lower  part  in  the  mediastinum  has  its 
origin  in  the  fact  that  the  respiratory  changes  within   the  lungs 


300      :meltzer,  auer:  respiratory  changes  of  pressure 

themselves  are  in  the  upper  part  not  as  extensive  as  in  the  lower 
part.  This  difference  cannot  be  due  to  any  difference  in  the  elas- 
ticity in  the  different  parts  of  the  lungs,  since  artificial  respiration 
distends  all  parts  of  the  lungs  apparently  in  the  same  degree.  It 
is  rather  probable  that  the  change  of  the  respiratory  pressure  which 
is  brought  about  by  the  change  of  position  of  the  diaphragm  and 
the  ribs,  and  which  begins  at  the  caudal  part  of  the  lungs,  loses  a 
part  of  its  force  on  its  way  to  the  upper  part. 

That  in  very  deep,  dyspnoeic  respirations  the  changes  in  pressure 
become  equal  at  all  levels  of  the  oesophagus  finds  its  explanation 
in  the  plausible  assumption  that  by  very  deep  inspirations  the 
lumen  of  the  oesophagus  becomes  sufficiently  opened  up  so  as  to 
convert  the  entire  thoracic  oesophagus  into  a  well-connected  canal. 

Summary.  The  changes  of  the  respiratory  pressure  within  the 
oesophagus,  as  well  as  within  the  posterior  mediastinum,  differ 
greatly  in  their  various  levels.  They  are  best  in  the  section  between 
the  heart  and  the  diaphragm;  they  are  moderate  from  the  upper 
aperture  of  the  thorax  to  above  the  tracheal  bifurcation,  and  they 
are  very  much  reduced  in  the  region  of  the  bifurcation  and  the 
heart.  In  the  latter  case  the  normal  respiratory  changes  are 
reduced  in  their  transmission  to  the  mediastinum  by  the  inter- 
vention of  the  inelastic  tissues  of  the  bifurcation  and  the  heart. 
The  difference  in  the  changes  of  the  respiratory  pressure  between 
the  lower  and  the  upper  part  of  the  mediastinum  is  due  to  a  differ- 
ence in  the  respiratory  changes  of  pressure  between  the  lower  and 
upper  parts  of  the  lungs.  The  changes  in  the  respiratory  pressure 
which  begin  in  the  lower  part  of  the  lungs  lose  some  of  their  force 
on  their  way  to  the  apices  of  the  lungs.  In  artificial  respiration 
by  intratracheal  insufflation  there  is  no  difference  in  the  respiratory 
pressures  between  the  upper  and  the  lower  parts  of  the  lungs. 

This  investigation  supports  the  view,  frequently  entertained 
by  clinicians,  that  the  respiratory  changes  in  the  apices  of  the 
lungs  are  not  as  good  as  those  of  the  rest  of  the  lungs,  and  dis- 
proves the  claim  of  some  physiologists  that  a  decrease  or  increase 
of  pressure  at  any  part  of  the  lungs  must  be  equally  distributed 
through  all  parts  of  the  lungs,  a  claim  based  upon  merely  a  priori 
physical  considerations. 
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I.      INTRODUCTIOX. 

The  occurrence  of  jaundice  with  fever  and  gastro-intestinal 
disturbances  in  a  number  of  people  at  the  same  time  is  well  known 
now  even  to  the  laity.  As  long  as  nineteen  years  ago,  Hennig^ 
analyzed  86  epidemics  of  this  sort  in  the  literature;  since  then  from 
35  to  50  more  have  been  added.  ^Ym.  Hunter.-  Rolleston,^  Quincke, 
Hoppe-Seyler,^  and  Boggs,"'  have  all  reviewed  the  subject  extensively. 
Raymond,®  Lamphear,  Brooks,'  Libman,*  and  Satterlee^  have 
reported  instances  in  this  country.  The  clinical  types  have  varied 
from  a  simple  catarrhal  jaundice  with  fever  to  the  most  severe 
forms  of  icterus  with  prostration,  acute  intoxication,  nephritis, 
destruction  of  the  liver,  and  death.  Between  the  severer  and  the 
milder  types  stands  the  moderately  severe  form  of  infectious  jaundice 
with  gastro-intestinal  disturbances,  acholic  stools,  enlarged  spleen, 
and  nephritis,  described  as  early  as  1864  by  Griesinger  as  typhus 
hiliosus,  and  reported  by  Weiss,^''  Frolich,"  Chauffard,^^  Liirman," 
Kelsch,"  Hirsch,^^  and  ^Nlathieu,^''  in  the  years  following,  from 
1864  to  1886.  In  1886  WeiV'  in  Heidelberg,  drew  especial  atten- 
tion to  this  form  of  infectious  jaundice,  and  gave  a  very  accurate 
description  of  the  disease,  which  led  the  Germans  to  attach  his 
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name  to  the  infection  and  to  claim  for  it  the  dignity  of  a  separate 
cHnical  entity.  The  French  and  English  (notably  Wm.  Hunter) 
consider,  however,  that  the  syndrome  may  be  included  in  the  large 
group  of  icterus  infediosus,  and  maintain  that  the  various  members 
of  this  group  differ  from  one  another  simply  in  severity. 

The  condition  is  apparently  not  a  septicemia,  but  rather  a  local 
infection,  either  of  the  gastro-intestinal  tract  alone,  or  also  of  the 
bile  passages  and  possibly  sometimes  of  the  liver.  Our  bacteri- 
ological knowledge  of  the  disease  depends  upon  examinations  at  a 
few  autopsies,  Weil  (loc.  cit.),  Jager,^*  Haas,^^  Wassilief,^"  Brodowski 
and  Dunin,-^  Xauwerck,^^  Brooks  (loc.  cit.),  Lumbrera,  and  Neelsen,^^ 
and  upon  studies  of  the  stools,  and  is  rather  unsatisfactory. 

II.       CLINICAL   FINDINGS. 

The  small  epidemic  which  we  desire  to  report  occurred  in  the 
Baltimore  City  jail,  in  November  and  December  of  1908,  affecting 
only  six  men  out  of  700  inmates.  Three  were  white,  three  colored. 
All  were  between  twenty-one  and  twenty-nine  years  of  age. 
•  Through  the  kindness  of  Dr.  Geo.  L.  Wilkins,  the  jail  physician, 
we  were  allowed  to  see  these  patients  on  December  13,  and  to 
examine  them  clinically  and  bacteriologically.  We  desire  to  thank 
Dr.  P.  W.  Clough  and  Messrs.  Budd  and  AVoltereck  for  helping 
us  in  the  examinations. 

The  first  patient  (W.)  to  be  taken  ill  complained  of  a  "droopy 
feeling  across  the  shoulder"  on  November  26,  and  that  night  had 
a  chill  and  an  attack  of  vomiting.  Headache  was  complained  of 
next  morning,  and  persisted  for  a  week.  During  this  time  he 
suffered  abdominal  pain  and  pain  in  the  calves  of  the  legs  and  hips. 
The  jaundice  was  not  apparent  until  after  the  sLxth  day  of  the 
disease,  and  the  stools  then  became  acholic  and  frequent.  There 
was  anorexia  from  the  first. 

The  anamneses  in  all  six  were  quite  similar.     The  second  patient 

(W h),  though  he  was  the  last  man  of  the  six  to  be  discovered 

ill,  gave  a  history  of  onset,  marked  by  soreness  in  the  "stomach" 
and  anorexia,  occvn-ring  as  early  as  December  1,  five  days  after 
the  first  patient  was  attacked.     On  the  eighth  day  his  eyes  were 
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yellow  and  his  stools  acholic.  His  urine  was  dark  in  color.  Epis- 
taxis  occurred  on  the  fifteenth  day. 

L.,  Case  No.  3,  was  taken  ill  seven  days  after  Xo.  1,  complaining 
of  pains  all  over  his  body;  these  soon  became  intense.  He  vomited 
frequently  on  the  third  and  fourth  days,  and  nausea  and  hiccough 
persisted  in  the  attack.  The  jaundice  appeared  on  the  seventh 
day  of  the  disease.     His  nose  bled  several  times. 

K.,  Xo.  4,  was  attacked  on  the  same  day  as  L.,  X'o.  3,  with  a 
very  similar  onset,  namely,  headache  and  pains  all  over  the  body, 
though  most  marked  in  the  legs.  A  chill  followed  during  the  night, 
and  he  suffered  from  several  more  rigors  during  the  first  three  days. 
Besides  anorexia  and  diarrhoea,  he  had  five  attacks  of  epistaxis. 
Jaundice  appeared  on  the  fifth  day  and  the  stools  no  longer  con- 
tained bile. 

D.,  Xo.  5,  complained  of  headache,  vomiting,  pain  in  the  knees 
and  shoulders,  nine  days  after  the  first  patient  was  attacked.  His 
vomiting  continued,  and  on  the  eighth  day  the  sclerse  became 
yellow.     The  stools  were  acholic. 

J..  X'o.  6,  vomited  suddenly  on  December  9,  four  days  after  D., 
Xo.  5.  Chill  and  headache  followed,  and  his  nose  bled  several 
times.  The  jaundice  was  noticed  on  the  second  day  of  his  attack, 
and  the  stools  quickly  became  clay  colored. 

In  summary,  the  onset  was  sudden,  with  chill  and  headache  in 
three  cases;  severe  muscle  pains  were  a  feature  of  three.  Xausea, 
vomiting,  diarrhoea,  and  abdominal  pain  occurred  separately  or  in 
combination  at  one  time  or  another  in  all  the  cases.  The  jaundice 
was  obstructive  in  type  appearing  on  the  sixth,  eighth,  seventh, 
fifth,  eighth,  and  second  days,  respectively. 

A  hemorrhagic  diathesis  and  other  common  accompaniments 
of  icterus  were  present. 

We  examined  all  of  the  patients  upon  the  13th  of  December, 
and  so  saw  each  of  them  at  a  different  stage  in  the  disease.  We 
made  the  following  notes  of  our  examinations  on  tliat  day: 

Xo.  1,  eighteenth  day  of  disease,  was  still  jaundiced,  although 
his  stools  contained  bile.  The  liver  dulness  extended  from  the 
fourth  rib  to  three  fingers'  Ijreadth  below  the  costal  margin  in  the 
right  mammillary  line.     The  consistency  of  the  edge  was  increased. 
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The  splenic  dulness  was  somewhat  increased.  The  temperature 
which  on  the  seventh  day  had  been  101°  F.  had  remained  normal 
after  the  ninth  day. 

No.  2,  fifteenth  day  of  the  disease,  was  also  jaundiced.  The 
stools  now  contained  bile.  His  tongue  was  heavily  coated.  The 
liver  dulness  reached  the  costal  margin  from  the  fourth  rib;  its 
edge  was  easily  felt,  thin  and  resistant.  There  was  some  tender- 
ness in  the  epigastrium.  The  splenic  dulness  was  increased  to 
the  anterior  axillary  line,  but  the  spleen  was  not  palpable.  There 
had  been  no  fever  since  the  patient  first  came  under  observation. 

No.  3,  eleventh  day  of  the  disease,  was  the  most  acutely  ill  man 
of  the  six.  He  was  still  severely  jaundiced  and  his  stools  acholic. 
On  both  lips  were  black  blood-crusts,  the  remains  of  hemorrhagic 
herpes,  and  hemorrhage  had  occurred  into  a  group  of  pustules  behind 
the  left  ear.  His  nose  bled  during  the  examination.  He  still  com- 
plained of  muscular  pain.  There  was  no  abdominal  tenderness. 
The  liver  dulness  reached  from  the  fourth  intercostal  space  to  the 
costal  margin  in  the  right  mammillary  line.  It  descended  one 
finger's  breadth  below  on  inspiration  and  was  thin  and  soft.  The 
spleen  was  not  felt,  nor  was  the  dulness  demonstrably  increased. 
His  temperature,  104°  F.  on  the  third  day,  had  fallen  gradually 
to  normal  in  three  days. 

No.  4,  eleventh  day  of  the  disease  also,  was  only  slightly  jaundiced. 
Bile  was  evidently  entering  the  intestines.  The  liver  extended 
from  the  fourth  rib  to  the  costal  margin  and  was  indistinctly  pal- 
pable. The  spleen  was  very  easily  felt.  His  temperature,  remit- 
tent in  type,  99°  to  102°  F.,  had  reached  normal  on  the  tenth  day 
of  the  disease. 

No.  5  (eighth  day)  was  slightly  jaundiced,  but  his  stools  contained 
bile.  The  liver  edge  was  soft,  palpable  at  the  costal  margin,  and 
the  splenic  dulness  extended  to  the  mid-axilla.  His  temperature 
was  100°  F.  when  first  recorded  on  the  seventh  day,  and  remained 
normal  thereafter. 

No.  6  (fifth  day)  showed  jaundiced  sclerse.  His  stools  were 
brownish.  The  liver  dulness  extended  from  the  fourth  intercostal 
space  to  a  level  one  finger's  breadth  below  the  costal  margin  in 
the  right  mammillary  line.     The  edge  was  only  indefinitely  felt. 
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The  spleen  was  not  palpable,  although  the  diilness  reached  the 
anterior  axillary  line.  He  had  no  fever  after  the  first  two  days 
of  the  disease. 

In  a  word,  all  the  patients  showed  jaundice  and  its  usual  accom- 
paniments. The  pulse  remained  slow  in  all  the  cases.  The  liver 
was  of  normal  size  or  was  slightly  enlarged,  and  its  consistency 
a  little  firm.     The  spleen  was  constantly  enlarged. 

The  temperatures  were,  of  course,  not  recorded  until  the  patients 
were  sent  to  the  jail  hospital,  and  only  twice  daily  then.  For  this 
reason  only  two  of  the  cases,  L.  and  K.,  were  observed  fairly  early 
in  the  febrile  period,  on  the  third  and  fifth  days,  respectively.  L. 
had  a  continued  high  fever;  K.,  a  remittent  t}'pe;  in  both  the  tem- 
perature fell  by  lysis.  J.  (observed  first  on  the  second  day),  either 
had  little  or  no  fever,  or  it  was  missed  by  the  infrequent  recording. 
The  leucocytes  counted  upon  December  13  were  as  follows: 

No.  1,  W.,  18th  day  of  disease  13,000 

"    2,  W— h,  15th          "          "  5,200 

"     3,  L.,  11th         "          •■  23,200 

"     4,  K.,  11th          "          "  13,400 

"     5,  D.,            8th          "           "  10,400 

"     6,  J.,             5th          '•          "  7,800 

L.,  the  sickest  man,  with  the  highest  temperature,  had  the  high- 
est leukocytosis— 23,200.     W h  and  J.,  with  5200  and  7800, 

respectively,  showed  no  acute  symptoms  at  that  time. 

Polymorphonuclear  neutrophilic  leukocytes  predominated.  Xo 
parasites  were  found  or  evidence  thereof.  The  bile  in  the  plasma 
was  the  only  other  thing  noteworthy  in  the  blood  examinations. 
The  red  blood  corpuscles  were  of  good  color,  and  no  pessary  forms 
or  varied  shapes  or  sizes  were  observed.  The  specimens  of  urine 
obtained  on  December  13  are  recorded  in  the  following  table: 
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Name. 


Characteris-      Spec, 
tics.  Grav. 


W— .  Highly  colored    1014 

18th  day      orange 


W— h. 
15th  day 


L— . 

11th    day 


K— . 

11th  day 


D— . 

8th  day 


J—. 

5th  day 


Deep    amber 
color 


1022 


Highly  colored!   1012 
orange 


Deep    greenish 
brown 


Reac-  03 


1022     Ac. 


Deep  orange      ;   1022  i  Ac 


Deep  orange        1013 


Alk. 


Alk. 


Alk.    0 


Ac.    I  0 


Alb. 


Faint  trace 


Sed. 


Floccu- 
lent 


Faint  trace  Floccu- 
I     lent 


Heavy 

greenish 
cloud 


Heavy 
cloud 


Microscopic 
examination. 


I 

Floccu- 
lent 


Granu- 
lar 
and 
pink 


Faint  trace  Floccu- 
lent 


Faint  trace 


Floccu- 
lent 


Debris;    triple    phos- 
phate crystals 


A  few  granular  casts, 
squamous  epithe- 
lium, ammonium 
urate  and  triple 
phosphate  crystals 

Many  white  blood 
corpuscles,  casts, 
coarsely  granular, 
with  cells  attached 
bile  stained,  motile 
bacilli 

Waxy  and  hyaline 
casts,  bile  stained 
a  few  white  blood 
corpuscles 

Debris;  ammonium 
urate  and  triple 
phosphate  crystals 

Bile  stained  debris 


Remarks. 


Gmelin  -I- 
Diazo  0 


Gmelin  +  + 
Diazo  0 


Gmelin  4-  + 
Diazo  0 


Gmelin  -I-  -I- 
Diazo  0 


Gmelin -f  + 
Diazo  0 


Gmelin  +  ■ 
Diazo  0 


Thus  all  the  urines  contained  bile.  Albuminuria  and  cylindruria 
occurred.  The  diazo  reaction  was  not  obtained  in  any  specimen. 
Tyrosin  was  demonstrated  in  the  urine  of  two  cases  of  the  six, 
W h  and  L.,  and  was  not  present  in  the  others  on  December  13. 

Specimens  of  stools  were  taken  from  each  patient  for  bacteriological 
study.  They  all  were  semisolid,  foul-smelling,  brownish,  and  bile- 
containing,  except  that  of  L.,  which  was  creamy  white,  extremely 
fetid,  and  acholic. 

The  clinical  picture,  as  a  whole,  then,  consisted  of  an  acute 
infectious  disease  characterized  by  a  sudden  onset,  leukocytosis, 
gastro-intestinal  disturbances,  jaundice,  muscle  pains,  enlarged 
spleen,  and  nephritis,  agreeing  well  with  Weil's  (loc.  cit.)  four  cases. 


in,       THE    BACTERIOLOGICAL   STUDY. 

The   bacteriological   examinations   made   included    (1)    cultures 
from  the  blood,   urine,   and  stools;  (2)  animal  inoculations  with 
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the  blood  of  the  patients,  and  (3)  the  examination  of  the  blood- 
serum  for  specific  agglutinins. 

1.  Blood  Culture.  Fifteen  cubic  centimeters  of  blood  were  taken 
aseptically  from  the  median  basilic  vein  of  each  patient  and  dis- 
tributed among  the  following  media:  (1)  Broth  flask  (50  c.c), 
1;  (2)  milk  flask  (50  c.c),  1;  (3)  tubes  of  ox  bile  (10  c.c.  each),  3; 
(4)  blood-agar  plates,  3. 

Result:  In  no  one  of  the  six  cases  was  there  any  growth  in  any 
of  the  media. 

2.  Urine  Cultures.  The  urine  was  not  obtained  by  catheterization, 
but  was  passed  into  sterile  flasks  after  washing  of  the  glans  penis. 
Irrigation  of  the  anterior  urethra  was  not  practicable.  The  speci- 
mens were  then  centrifugalized  and  cultures  made  from  the  centrifu- 
galized  sediment  upon  the  following :  (1)  Blood  agar,  1;  (2)  glycerin 
agar,  2;  (3)  ox  bile,  2;  (4)  milk,  1;  (5)  broth,!;  (6)  agar  plates,  5. 

Result:  In  four  cases  B.  coll  was  isolated;  in  the  other  two  an 
unidentified  spore  bearer.  Both  organisms  were  considered  con- 
taminations on  account  of  the  conditions  under  which  the  specimens 
were  obtained. 

3.  Stool  Cultures.  Specimens  of  stool  were  taken  from  bed  pans 
in  each  case  and  carried  away  in  sterile  bottles.  Plating  with  simple 
agar-agar  was  resorted  to  at  once,  in  the  absence  of  special  media. 
The  specimens  were  preserved  on  ice,  and  later  cultures  were  also 
made  upon  picric-acid-brilliant-green  agar  plates,  prepared  after 
the  method  described  by  Conradi  (Miinchener  Med.  IVochens.,  1908, 
Iv,  1523;   Ein  Verfahren  zum  Xachweis  sparlicher  Tvphusbazillen). 

Result:  (a)  Agar-agar  plates:  no  satisfactory  information — B. 
coli  and  ordinary  intestinal  flora. 

(6)  Picric-acid-brilliant-green  plates :  a  growth  obtained  in  twenty 
hours  from  the  stools  of  W.,  L.,  and  K. 

Small,  round,  discrete,  opalescent,  greenish  colonies,  with  thicker 
centre  than  periphery,  appearing  within  the  time  allotted  by  Conradi 
to  B.  typhosus  and  B.  paratyphosus,  but  resembling  in  cultural 
characteristics  B.  coli. 

4.  Animal  Inoculation  of  Patient's  Blood.  Six  cubic  centimeters 
of  defibrinated  blood  from  patient  Xo.  4,  K.,  were  injected  into 
the  ear  vein  of  a  black  and  while  rabbit  of  1820  gm.  weight. 
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Result:  The  animal  died  three  days  later,  appearing  quite 
normal  until  the  last  twelve  hours,  when  it  seemed  intoxicated 
and  stupid.  It  died  in  coma  apparently,  without  convulsioiLS.  It 
showed  no  loss  of  weight  and  no  jaundice.  The  autopsy  revealed 
nothing  remarkable.  There  were  no  lesions  in  the  liver,  and  there 
was  no  gastro-enteritis.  Cultures  from  the  heart's  blood  upon  blood 
agar,  bile,  broth,  and  milk,  were  sterile. 

5.  Examination  of  the  Blood  Serum  for  Specific  Agglutinins. 
The  following  agglutination  tests  were  made  with  the  serum  of  each 
patient:  (1)  With  B.  typhosus  in  dilutions  of  serum  of  1-10,  1-50, 
and  1-100;  (2)  with  B.  paratyphosvs,  strain  "Gushing,"  isolated 
in  1899;  strain  "Kurth,"  in  1901;  and  strain  "Sladen,"  in  1908, 
in  dilutions  of  serum  of  1-10,  1-50,  and  1-100. 

Result:  (a)  For  B.  typhosus:  no  agglutination  after  one  hour 
in  greater  dilutions  than  1-10  of  the  serum.  Negative  for  specific 
agglutinins. 

(6)  For  B.  paratyphosus:  (1)  Strain  "Kurth,"  no  agglutination 
in  any  dilution  of  serum;  (2)  strain  "Sladen,"  no  agglutination; 
(3)  strain  "Gushing,"  the  sera  of  K.,  No.  4,  and  J.,  No.  6,  gave 
the  following  results:  1-10,  excellent  clumping,  no  motility;  1-50, 
excellent  clumping,  no  motility;  1-100,  fair  clumping,  slight  motility. 

And  the  sera  of  W.,  No.  1;  W h.  No.  2;  L.,  No.  3;  and  D.,  No. 

5,  agglutinated  as  follows:  1-10,  excellent  clumping,  no  motility; 
1-50,  excellent  clumping,  an  occasional  motile  bacillus;  1-100, good 
clumping,  slight  motility. 

These  agglutination  tests  were  repeated  two  days  later  with 
similar  results. 

In  a  word,  positive  agglutination  reactions  were  obtained  for  B. 
paratyphosus,  strain  "  Gushing,"  with  the  serum  of  every  case. 

It  is  only  fair  to  add  that  the  serum  of  each  case  except  that  of 
W.,  No.  1,  contained  visible  bile  pigments,  described  at  the  time 
in  this  way: 

Serum  of  W.,  No.    1,  no  jaundice;  serum  of  W h.  No.  2, 

very  slight  jaundice;  serum  of  L.,  No.  3,  heavy  jaundice;  serum 
of  K.,  No.  4,  fair  jaundice;  serum  of  D.,  No.  5,  slight  jaundice; 
serum  of  J.,  No.  6,  slight  jaundice. 

Many  authors,  notably  Eckhardt,^*  depreciate  the  value  of  serum 
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reactions  in  this  disease  on  account  of  the  presence  of  bile  in  the 
serum,  to  which  they  attribute  the  agghitinating  power  of  the  serum 
for  the  typhoid  and  paratyphoid  bacilli.  However,  Conradi,  in 
the  article  quoted  above,  has  only  recently  emphasized  the  fact 
that  bile  does  not  agglutinate  those  two  organisms,  and  he  makes 
use  of  this  knowledge  in  differentiating  them  from  the  positively 
agglutinated  colon  bacillus  in  the  plating  of  stool  cultures.  It  is 
noteworthy  that  the  strongest  agglutinating  reactions  were  obtained 
with  the  sera  of  two  patients  who  were  less  jaundiced  than  the 
others. 

Experience  has  shown  that  the  B.  paratyphosiis  (strain  "Gushing") 
is  very  easily  agglutinable,  and,  since  other  strains  were  not  agglu- 
tinated, one  might  think  it  unwise  to  lay  much  stress  upon  this 
positive  finding.  Very  careful  controls,  however,  made  with  salt 
solutions,  indicate  that  specific  agglutinins  were  present  in  the  sera 
of  the  patients. 

IV.       EPIDEMIOLOGY. 

Though  a  very  small  one,  we  had  to  deal  here  indisputably  with 
an  epidemic  of  gastro-enteritis  with  jaundice.  It  seems  remarkable 
that  but  six  out  of  the  700  men  in  the  jail  were  affected.  And  yet 
Hennig  (loc.  cit.)  has  pointed  out  that  in  army  experiences  the  recently 
enlisted  soldiers  are  more  susceptible  than  the  well-seasoned  ones. 
Something  renders  some  men  more  liable  to  attack  than  others, 
even  when  all  are  exposed  to  the  infection.  The  men,  in  this 
instance,  were  quartered  within  the  same  walls,  but  their  cells 
were  well  separated,  thus:     L.,  No.  3,  2d  tier,  section  2;  K.,  No.  4, 

3d  tier,  section  2;  W.,  Xo.  1,  4th  tier,  section  2;  W h,  No.  2, 

1st  tier,  section  2;  D.,  Xo.  5,  6th  tier,  section  2;  J.,  Xo.  6, , 

section  3. 

The  first  five  men  ate  in  the  same  dining-room,  but  not  at  the 
same  table.  On  December  1,  L.,  Xo.  3,  sat  behind  W.,  Xo.  1.  in 
the  dining-room.  The  latter  had  been  sick  for  five  days  at  this 
time,  and  was  sent  to  the  jail  hospital  the  next  day,  December  2. 
L.  was  taken  ill  on  December  3,  and  sent  to  the  hospital  Decem- 
ber 5.     The  other  cases  developed  in  rapid  succession: 
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Onset.  Sent  to  hospital. 

1.  W.,        November  26  December    2 


2.  W — li,  December  1 

3.  L.,                 "  3 

4.  K.,                 "  3 

5.  D.,                 "  5 

6.  J.,                  "  9 


14 

5 

7 

12 

10 


These  cases  all  developed  within  fourteen  days,  four  of  them 
within  five  days.  Pletzer^^  and  Liirman  (loc.  cit.),  in  an  epidemic  of 
200  workmen  in  Bremen,  found  the  limits  of  incubation  to  be  from 
a  few  days  to  several  months. 

Writers  on  the  subject  remark  that  they  have  never  observed 
transmission  by  contagion,  and  it  seems  possible  to  rule  it  out  in 
our  cases.  As  noted,  their  cells  were  on  different  tiers  and  in  separate 
sections.     In  the  dining-room  they  were  never  at  the  same  table. 

The  men  used  different  lavatories.     W.,  K.,  L.,  and  W h  worked 

in  the  brush  shop,  but  never  near  one  another.  D.  worked  in  the 
wicker  shop,  and  J.  on  section  3. 

Every  man  in  the  jail  drinks  city  water  from  the  hydrants.  That 
and  food  are  the  only  articles  in  common,  and  one  of  these  must 
be  regarded  as  the  probable  source  of  this  epidemic.  Three  of  the 
men,  who  are  serving  long  terms,  receive  meat  once  a  day,  the  other 
three,  four  times  a  week.  Otherwise  the  diet  consists  of  soup  and 
bread.  No  particular  article  of  food  could  be  found  accountable 
for  the  upset.  The  meat  perhaps  is  the  most  open  to  suspicion, 
and  in  other  similar  epidemics  contaminated  meat  has  frequently 
been  held  responsible.  Many  meat  poisonings  appear  to  be  gastro- 
enteritis due  to  the  B.  'paratyphosus  or  its  toxins.  It  is  surprising- 
how  often  meat  and  sausage  harbor  the  B.  paratyphosus.  The 
studies  of  Dahm^**  are  especially  instructive  in  this  respect. 

V.      CONCLUSIONS. 

On  analysis,  several  features  of  this  little  epidemic  are  worthy 
of  emphasis. 

In  the  first  place,  the  infectious  character  of  the  disease  is  clear. 
The  sudden  onset  with  chill,  fever,  headache,  general  muscular 
pains,  and  leukocytosis  are  evidence  of  infection  and  intoxication. 
The  negative  results  of  blood  cultures  point  to  some  local  infection 
rather  than  to  a  bacteremia. 
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Secondly,  the  gastro-intestinal  features,  nausea,  vomiting,  diar- 
rhoea, and  coHcky  abdominal  pain,  make  the  diagnosis  of  gastro- 
enteritis necessary,  and  this  is  in  accord  with  the  opinion  advanced 
above,  namely,  that  food,  and  probably  meat,  was  the  most  likely 
source  of  the  infectious  agent. 

Thirdly,  in  every  case  the  jaundice  was  obstructive  in  type,  lasted 
from  only  two  to  three  weeks,  and  exhibited  the  characteristics  of  a 
catarrhal  jaundice  associated  with  the  gastro-enteritis.  A  bacterial 
invasion  of  the  bile  passages  and  even  the  liver  is  possible,  as  Hoppe- 
Seyler  and  Quincke  (loc.  cit.)  suggest.  The  finding  of  tyrosin  in  the 
urine  of  two  cases  is  in  favor  of  this.  The  jaundice  has  been 
emphasized  by  Weil  (loc.  cit.)  and  others  as  the  main  feature  of  the 
disease.  But  that  epidemic  gastro-enteritis  without  icterus  can 
occur  seems  very  probable,  as  in  the  "swamp-fever"  epidemic 
reported  by  Miiller.-^  A  disproportionate  attention  to  the  jaundice 
in  such  cases  has  led  to  the  error  of  regarding  the  so-called  Weil's 
disease  as  a  separate  clinical  entity.  The  fact  that  it  rec|uires  from 
two  to  eight  days  for  the  jaundice  to  appear  points  to  an  extension 
of  the  inflammation  of  underlying  gastro-enteritis  to  the  papilla  of 
Vater  and  the  bile  passages  resulting  in  obstruction. 

Fourthly,  we  have  formed  some  ideas  as  to  the  etiology.  Either 
water  or  food  (the  only  things  in  common  in  these  cases)  must  have 
been  the  source  of  the  infection.  Drinking  water  and  water  used 
for  bathing  have  been  emphasized  in  the  German  epidemics  among 
soldiers  by  Frolich  (loc.  cit.)  and  others.  In  fact,  Jager  (loc.  cit.)  suc- 
ceeded in  isolating  his  specific  proteus  from  the  waters  of  the  Danube 
at  a  bathing  pool,  as  well  as  from  the  urine  of  the  living  patients  and 
the  organs  of  the  dead.  But  more  emphasis,  and  especially  recently, 
has  been  laid  upon  tainted  meat.  Schmidt,  Leick,^*  Fiedler,^^  and 
others  emphasize  it  in  connection  with  infectious  jaundice.  More- 
over, the  whole  history  of  the  intermediate  group  of  intestinal  bacteria 
from  Gaertner's  first  isolation  of  B.  enteritidis,  in  1888,  to  date,  is 
connected  with  the  ingestion  of  tainted  meat,  and  resultant  gastro- 
enteritis of  varying  severity. 

The  only  positive  results  of  the  bacteriological  study  in  our  cases 
suggest  the  B.  paratyphosus  as  the  invading  microorganism.  Two 
possibilities  present  themselves.     Either  we  may  assume  that  the 
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bacillus  already  present  in  the  intestinal  tract  of  several  prisoners* 
rapidly  multiplied  during  a  period  of  lowered  resistance  from 
unknown  cause,  or  we  can  think  of  the  bacillus  as  having  been 
introduced  through  the  food.  Though  we  suspect  the  Bacillus 
paratyphosus  in  our  cases,  a  study  of  the  bibliography  makes  it 
seem  probable  that  several  different  organisms  are  capable  of  causing 
such  a  gastro-enteritis  with  associated  catarrhal  jaundice  as  that  we 
report;  the  severity  of  the  symptoms  in  the  various  cases  indicates 
the  severity  of  the  individual  infections. 

The  sequence  of  events  in  our  cases,  it  seems  to  us  probable, 
was  as  follows:  1,  ingestion  of  tainted  meat,  containing  living 
paratyphoid  bacilli;  2,  development  of  a  gastro-enteritis  due  to  this 
microorganism;  and  3,  the  appearance  of  a  catarrhal  jaundice 
due  to  extension  of  the  gastro-enteritis  to  the  biliary  passages. 
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THE  EFFECTS  OF  CUTTING  THE  BRANCH  OF  THE  HIS 
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The  idea  that  under  certain  conditions  the  two  ventricles  do  not 
beat  absolutely  synchronously  is  an  old  one,  and  was  used  by  C.  J. 
B.  Williams  and  by  Skoda  to  explain  the  production  of  split  heart 
sounds.  Experimental  evidence  of  this  asynchronism  was  given  in 
1890  by  Phillipp  Knoll,  who  showed  that  the  right  ventricle  contracted 
before  the  left  during  vagus  stimulation.  Knoll's  experiments  were 
confirmed  by  Leon  Fredericq  (1906)  and  his  pupil  Stassen  (1907). 
The  latter  showed  that  if  ventricular  extrasystoles  were  produced 
while  the  vagi  were  being  stimulated,  the  ventricle  in  which  the  extra- 
systole  was  produced  contracted  0.02  to  0.03  second  before  the  other 
ventricle. 

The  idea  that  under  certain  conditions  the  action  of  the  two 
ventricles  might  be  so  completely  dissociated  that  a  contraction  of  the 
one  might  be  said  to  occur  without  the  contraction  of  the  other,  was 
proposed  by  v.  Leyden  in  1868  to  explain  a  case  of  arrhythmia,  in 
which  one  small  beat  followed  a  few  tenths  of  a  second  after  the 
regular  beats. 

Von  Leyden  believed  that  the  large  beat  corresponded  to  systole 
of  one  ventricle,  the  small  beat  to  systole  of  the  other.  Indeed,  his 
curves  showed  that  though  the  first  of  the  two  beats  gave  a  larger 
impulse  over  the  apex,  the  second  of  the  two  gave  a  larger  impulse 
over  the  right  ventricle,  ^'on  Leyden's  explanation  has  been  ques- 
tioned by  Riegel,  Hering,  Helsingins,  and  a  host  of  others  who  claim 
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that  the  condition  present  was  simply  a  pulsus  bigeminus  of  extra- 
systolic  origin.  If  this  explanation  is  true,  it  would  follow  that  over 
certain  parts  of  the  heart,  especially  over  the  right  ventricle,  the 
movement  due  to  the  extrasystoles  was  more  marked  than  that  due 
to  the  strong  regular  beat.  This  paradoxical  effect  might  be  due  to 
the  relation  of  the  heart  to  the  ventricle  in  the  particular  intercostal 
space  during  the  extrasystole. 


Fig.  1. — Air  transmission  myocardiograph. 

In  1907  Kraus  and  Nikolai  reported  a  case  in  which  they  believed 
complete  dissociation  of  the  ventricles  was  present;  and  claim  to 
have  shown  it  by  electrocardiograms,  though  as  far  as  we  know 
they  have  not  published  the  curves  taken.  In  1908  Hewlett  reported 
a  case  in  which  beats  appeared  upon  the  jugular  pulse  which  could 
not  be  seen  upon  either  the  apex  or  the  radial  tracing.  He  believed 
that  these  curves  upon  the  jugular  tracing  represented  systoles  of 
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the  right  ventricles  unaccompanied  by  systoles  of  the  left,  and,  more- 
over, noted  that  in  many  cases  the  interval  between  the  cardiogram 
and  jugular  wave  is  subject  to  considerable  variations. 

We  have  found  that  curves  bearing  more  or  less  resemblance  to 
those  published  by  Hewlett  may  sometimes  occur  when  the  apex 
beat  disappears  at  the  height  of  respiration,  but  Prof.  Hewlett  has 
assured  one  of  us  that  this  will  not  explain  many  of  the  tracings 
which  he  has  obtained. 


Fig.  2. — Heart  viewed  from  abo\e,  with  atria  cut  away,  showing  the  curved  needle 
inserted  into  the  right  ventricle  and  the  .small  knife  blade  in  the  left,  cutting  the  left 
branch  of  the  atrioventricular  bundle.  The  atrioventricular  bundle  appears  a  little  lighter 
than  the  rest  of  the  cardiac  muscle. 

Schmoll,  in  the  same  year,  published  an  article  entitled  "Ataxia  of 
the  Heart  Muscle,"  in  which  he  carries  the  idea  of  incoordination 
one  step  farther  and  voices  Wenckebach's  view  that  "not  the  whole 
ventricle  is  contracting,  but  only  certain  parts  of  it."  This  expla- 
nation seems  as  yet  to  have  no  physiological  basis.     MacCallum 
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has  shown  that  very  large  portions  of  the  left  ventricle  can  be  thrown 
out  of  function  by  injection  of  alcohol  into  its  substance  without 
affecting  the  coordination  of  the  chambers  or  even  the  blood  pressure. 
On  the  other  hand,  the  only  definite  experimental  evidence  of  inco- 


FiG.  3. — The  left  ventricle,  showing  the  incision  through  all  the  ramifications  of  the 
left  branch  of  the  atrioventricular  bundle. 


ordination  in  the  fibers  of  the  ventricles  is  seen  in  the  well-known' 
phenomenon  of  fibrillary  contractions,  during  which  the  circulation 
absolutely  ceases  and  the  blood  pressure  invariably  falls  at  once  to 
zero.     Moreover,  all  of  Schmoll's  curves  admit  of  interpretation  in 
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accordance    with    the   well-known    types    of   phlebogram,    without 
assuming  an  interventricular  block. 


Fig.  4.— The  right  ventricle  of  the  same  heart,  showing  the  right  branch  of  the  atrio- 
ventricular bundle  intact.  The  arrow  points  to  t]ie  right  branch  of  the  atrioventricular 
bundle. 

The  subject  of  interventricular  heart  block,  therefore,  seemed 
worthy   of   experimental    investigation.     Several    months    prior    to 
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Hewlett's  publication  one  of  us  had  attempted  to  cut  the  left  branch 
of  the  His  bundle  in  the  upper  part  of  the  ventricular  system  by 
introducing  a  knife  through  the  wall  of  the  ventricle  and  cutting 
into  the  septum,  in  the  hope  of  blocking  the  cardiac  impulse  to  the 
left  ventricle  but  not  that  to  the  right. 

The  number  of  experiments  tried  was  too  small  to  be  conclusive, 
but  no  such  incoordination  was  produced.  During  the  past  winter  we 
attempted  to  carry  on  these  experiments  with  an  improved  technique. 
The  contractions  of  the  ventricles  were  recorded  by  means  of  two 
myocardiographs.  This  apparatus,  made  according  to  the  sugges- 
tion of  Dr.  N.  E.  Dozier,  of  San  Francisco,  consisted  of  a  double- 
ended  tambour  2.5  cm.  in  diameter,  armed  with  two  wire  levers. 
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Fig.  5. — Tracing  showing  the  contractions  of  the  right  (RV)  and  the  left  (LV)  ven- 
tricles, taken  by  means  of  the  myocardiograph,  before  and  after  the  cut.  Time  in  seconds. 
In  this  instance  atrioventricular  heart  block  has  set  in  after  the  cut,  but  the  two  ventricles 
still  contract  simultaneouslv. 


The  lower  arms  of  the  levers  were  hooked  for  insertion  into  the 
muscle  of  the  ventricles,  while  the  upper  ends,  above  the  fulcrum, 
were  passed  through  holes  in  a  celluloid  foot  which  was  glued  to 
the  dam  of  the  tambour.  A  small  (0.3  mm.)  brass  tube  led  off 
from  the  central  myocardiograph  tambour  and  was  connected  with 
the  recording  tambour  by  rubber  tubing. 

In  the  earlier  experiments  we  attempted  to  cut  the  left  branch  of 
the  His  bundle  with  a  firm  knife  blade  run  into  the  ventricle  through 
the  carotid  artery  and  aorta.  (During  its  passage  the  knife  blade 
was  protected  by  a  cardiac  sound,  from  which  it  was  then  extruded.) 
This  method  was  unsatisfactory,  since  it  was  difficult  to  do  more  than 
nick  the  walls  of  the  septum. 

A  small  knife  blade  about  3  mm.  in  width  was  then  used,  being 
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introduced  through  the  wall  of  the  left  ventricle  as  near  as  possible 
to  the  septum,  and  the  septum  was  cut  by  a  dra^-ing  stroke,  pressing 
the  handle  of  the  knife  to  the  left  while  drawing  it  tow^ard  the  opera- 
tor. In  this  way  one  successful  operation  was  performed.  However, 
after  many  partial  cuts  had  been  made,  in  which  the  anterior  and 
posterior  parts  of  the  septum  were  nicked,  but  the  middle  portion 
of  the  septum  left  uninjured,  it  became  evident  that  the  interven- 
tricular septum  must  assume  a  concave  form  (with  concavity  toward 
the  left )  during  systole.  This  was  overcome  by  introducing  a  long 
curved  needle  into  the  anterior  wall  of  the  right  ventricle  as  near  as 
possible  to  the  septum,  following  along  the  septum  to  the  posterior 
wall,  and  penetrating  the  latter.  The  right  ventricle  was  thus 
impaled  upon  the  curved  needle  and  the  concavity  of  the  left  aspect 
of  the  septum  converted  into  a  convexity,  ^^^len  the  knife  cut  was 
now  made  as  before  it  was  much  more  often  successful. 

In  all,  fourteen  operations  were  performed,  in  five  of  which  the 
left  branch  of  the  His  bundle  was  cut  without  injury  to  the  right. 

In  all  but  one  of  the  successful  experiments  this  was  followed  by 
complete  atrioventricular  heart  block,  but  both  ventricles  contracted 
synchronoiLsly.  The  rhythm  was  the  slow,  regular,  independent 
ventricle  rhythm.  In  these  experiments  several  cuts  were  made,  and 
the  heart  stopped  beating  after  a  few  minutes,  so  that  it  cannot  be 
stated  whether  the  complete  block  was  due  to  the  section  of  the 
branch  and  the  trauma  to  the  entire  bundle,  or  was  merely  a  terminal 
phenomenon. 

In  one  experiment,  however,  in  which  only  a  single  cut  was  made, 
the  ventricular  rate  remained  entirely  unchanged  and  no  block  was 
present.  The  heart  continued  to  beat  vigorously  even  after  removal 
from  the  bod  v.  The  left  branch  of  the  k  was  cut  through,  but  the 
septum  was  not  pierced  and  the  right  branch  was  absolutely  intact. 

From  the  clinical  and  pathological  side  our  experiments  have  the 
further  confirmation  that  Saigo  found  fatty  degenerations  and 
patches  of  myocarditis  affecting  the  left  branch  of  the  bimdle  in 
many  cases  in  which  the  heart  rate  had  been  quite  normal,  and  in 
which  there  had  been  no  trace  of  ventricular  incoordination. 

It  would  appear,  therefore,  that  the  His  bundle  plays  little  if  any 
role  in  the  coordination  of  the  two  ventricles.    This  might  be  expected. 


320      BARKER,    HIRSCHFELDER :    BRANCH    OF    THE   HIS    BUNDLE 

since  Ludwig  Krehl  and  MacCallum  have  shown  that  the  fibers  of 
one  ventricle  pass  without  interruption  into  those  of  the  other. 
The  muscular  bridge  between  the  two  chambers  is  formed  by  the 
entire  musculature  of  the  heart  wall,  and  hence  there  is  no  such 
narrow  connection  as  is  present  between  auricles  and  ventricles  at 
which  a  block  might  be  produced.  It  seems  more  probable  that  any 
such  incoordination,  if  present,  would  be  between  the  different  layers 
of  muscle  fibers  common  to  the  walls  of  both  ventricles,  rather  than 
between  the  two  ventricles  themselves,  and  that  in  some  cases  of 
apparent  hemisystole  seen  in  animals  just  before  the  heart  stops 
beating  (and  after  the  circulation  has  ceased)  the  outer  layer  of 
fibers  in  one  ventricle  has  stopped  beating,  while  the  outer  layer  of 
the  other  (inner  layer  of  the  first)  continues  to  beat  for  a  few  moments 
longer. 

It  is  not  our  intention  to  claim  that  no  such  thing  as  a  hemisystole 
ever  occurs  under  clinical  conditions,  but  merely  that  in  the  absence 
of  experimental  evidence  of  its  occurrence,  a  considerable  degree  of 
skepticism  is  warrantable.  The  experience  of  v.  Leyden  demon- 
strates how  easily  a  false  interpretation  of  these  phenomena  may  be 
made  when  founded  upon  clinical  observations  alone. 

We  take  great  pleasure  in  expressing  our  thanks  to  Drs.  George 
M.  Bond  and  Elizabeth  S.  Hellweg  for  their  kind  assistance  in  these 
experiments. 
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Although  only  three  years  have  elapsed  since  the  Wassermann- 
Xeisser-Bruck  reaction  for  the  diagnosis  of  syphilis  was  described, 
it  has  become  in  this  time  a  well-established  diagnostic  method, 
and  it  or  its  modifications  are  now  in  use  in  all  large  medical  centres. 
During  this  period  which  must  be  considered  as  a  stage  of  experi- 
mentation and  testing,  a  number  of  modifications  of  the  original 
method  and  also  several  practically  new  methods  for  serum  diag- 
nosis have  been  devised.  Several  of  these  have  been  subjected 
to  critical  examination  by  various  investigators,  and  although  from 
the  mass  of  evidence  the  original  method  with  a  slight  modification 
appears  to  be  the  most  satisfactory,  it  has  seemed  advisable  to  the 
writer  to  carry  out  a  comparative,  critical  study  of  the  more  impor- 
tant modifications.    The  methods  selected  for  study  are  the  following: 

1.  Wassermann's  original  method. 

2.  Xoguchi's  precipitation  method  for  spinal  fluids,  with  a  dis- 
cussion of  the  precipitation  reactions  of  Porges,  Fornet,  Klausner, 
and  Xoguchi,  for  blood  serum. 

3.  Bauer's  simplification  of  the  Wassermann  reaction,  with  a 
discussion  of  Tschernogubow's  modification. 

4.  Noguchi's  complement  deviation  method. 

1.  The  Wassermann  ^Method.  In  his  adaptation  of  the  Bordet- 
Gengou  phenomenon  of  complement  deviation,  Wassermann  used 
as  hemolytic  system  (a)  1  c.c.  of  a  5  per  cent,  suspension  of  washed 
red  blood  cells  of  the  sheep;  (b)  two  units*  of  hemolytic  amboceptor 

*  The  hemolytic  unit  is  the  amount  of  inactivated  hemolj'tic  serum  that  will  completely 
hemolyze  1  c.c.  of  a  5  per  cent,  suspension  of  sheep's  red  blood  cells  in  the  presence  of  O.l  c.c. 
of  fresh  guinea-pig  serum  as  complement. 

Am  Phys  21 


322  swift:  serum  diagnosis  in  syphilis 

made  by  immunizing  rabbits  to  sheep's  red  blood  cells;  and  (c) 
as  complement  0.1  c.c.  of  fresh  guinea-pig  serum.  For  syphilitic 
antibody,  0.2  c.c.  of  serum  from  suspected  patients  was  selected 
as  the  maximum  quantity;  and  for  antigen,  a  watery  extract  of  a 
liver  of  congenital  syphilis,  known  to  be  rich  in  Spirocheta  pallida. 
At  this  time  Wassermann  considered  his  antigen  to  be  an  extract 
of  the  specific  organism  and  the  fixation  of  complement  to  be  there- 
fore a  true  antigen-antibody  reaction.  The  subsequent  work  on 
the  nature  of  the  antigen  has,  however,  destroyed  this  view.  Marie 
and  Ivcvaditi,^  in  applying  the  reaction  to  the  spinal  fluid  from  tabes 
and  general  paralysis,  found  that  extracts  of  livers  from  non-syphilitic 
foetuses  gave  a  weak  reaction,  and  such  extracts  when  used  in  large 
quantities  acted  satisfactorily  as  antigens.  Weil,^  using  extracts  of 
tumors,  obtained  positive  reactions  with  syphilitic  sera,  and  from 
such  results  he  attacked  the  specificity  of  the  method.  Such  results 
clearly  proved  that  the  so-called  antigen  was  not  the  Spirocheta 
pallida  or  its  products,  and  numerous  workers  took  up  the  study 
of  the  nature  of  this  substance.  Under  Wassermann's^  direction, 
alcoholic  extracts  of  syphilitic  livers  were  made,  and  found  to  con- 
tain the  active  substance.  Similar'*  experiments  were  repeated 
with  the  normal  organs  of  man  and  the  lower  animals,  and  all  such 
extracts  were  found  to  be  potent  antigens,  and  as  extraction  by  alcohol 
indicated  the  substance  to  be  lipoid  in  nature,  different  members 
of  the  lipoid  group,  in  the  pure  state,  were  tested.  Among  these 
may  be  mentioned  lecithin,  cholesterin,  the  sodium  salts  of  the 
bile  acids,  sodium  oleate,  and  oleic  acid.  Combinations  of  these 
in  definite  proportions  have  been  suggested  for  use  as  antigen,  but 
so  far  the  total  extracts  of  organs  seem  to  act  the  best,  and  of  these, 
extracts  of  syphilitic  organs  can  be  used  in  the  smallest  cjuantity. 

To  be  satisfactory  an  antigen  should  possess  the  following 
qualities:  (1)  It  should  not  prevent  hemolysis  when  mixed  with 
the  hemolytic  system;  (2)  it  should  give  a  positive  reaction  in  a 
large  proportion  of  syphilitic  cases  and  should  not  react  with  non- 
syphilitic  sera;  (3)  it  should  retain  its  antigenic  qualities  for  some 
time  so  that  comparative  tests  may  be  made. 

The  watery  extracts  are  prone  to  imdergo  sudden  changes,  while 
the  alcoholic  extracts  keep  well  at  room  temperature.     Each  anti- 


swift:  serum  diagnosis  in  syphilis  323 

gen  must  be  tested  as  to  the  first  two  qualities  before  it  is  finally 
adopted  as  a  reagent.  It  would  be  a  great  advantage  if  some  rule 
could  be  formulated  for  the  making  of  antigen,  but  as  yet  no  definite 
antigen  has  been  generally  adopted.  In  many  places  alcoholic 
extracts  of  animal  organs  are  used  and  Wassermann''  lately  admits 
that  such  antigens  may  be  employed  provided  they  have  been  pre- 
viously compared  with  a  known  antigen.  He,  however,  prefers 
the  watery  extract  for  doubtful  or  weak  sera. 

In  the  first  hundred  tests  by  the  AVassermann  method  in  this 
report  (see  Tables  II  to  VIII),  the  antigen  was  a  0.1  per  cent, 
emulsion  of  lecithin  furnished  by  Dr.  Xoguchi,  of  the  Rockefeller 
Institute;  in  the  later  cases  an  alcoholic  extract  of  dog's  liver  was 
used  and  has  been  found  to  work  in  a  satisfactory  manner.  This 
has  been  lately  compared  in  about  one  hundred  tests  with  an  alco- 
holic extract  of  syphilitic  liver,  and  the  latter  has  been  found  to  give 
somewhat  more  marked  reactions  with  weak  sera. 

On  account  of  the  small  amounts  of  blood  obtained  by  puncture 
of  the  ear,  hardly  sufficient  for  the  numerous  controls  necessary, 
I  have  found  it  advisable  to  reduce  the  quantities  of  serum  and 
complement  by  one-half  that  recommended  in  the  original  method, 
that  is,  to  use  0.1  c.c.  of  the  patient's  serum  and  0.05  c.c.  of  guinea- 
pig's  serum  to  each  tube.  The  other  factors  were  reduced  in  the 
same  proportion.  Some  investigators  have  used  the  drop  method 
to  economize  serum,  Ijut  I  deemed  it  better  to  reduce  all  the  reagents 
in  a  definite  proportion. 

2.  Precipitatiox  Methods.  The  complicated  nature  of  the 
Wassermann  reaction  has  led  to  many  attempts  to  simplify  the 
serum  diagnosis  of  syphilis.  \'arious  precipitation  methods  have 
been  devised,  but  found  not  to  be  specific.  Among  them  may  be 
mentioned  the  Forges**  reaction  with  lecithin,  the  Fornet'  reaction 
by  mixing  serum  from  florid  syphilis  with  that  from  parasyphilis, 
and  the  Klausner*  reaction,  which  demonstrated  an  increase  in 
globulin  by  mixing  suspected  sera  with  distilled  water.  Xoguchi" 
demonstrated  an  increase  in  globulins  by  precipitating  these  bodies 
with  a  one-half  saturated  solution  of  ammonium  sulphate,  centri- 
fuging,  pouring  oft'  the  supernatant  fluid,  redissolving  them  in  normal 
salt  solution,  and  adding  10  per  cent,  butyric  acid.     A  flocculent 
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precipitate  in  two  hours  was  considered  evidence  of  a  decided 
increase  in  the  globuhn  fraction.  While  this  increase  of  globulin 
is  often  found  in  syphilis,  it  is  not  pathognomonic,  for  it  is  present 
in  many  other  infectious  diseases,  and  earlier  experimental  work 
has  shown  that  the  formation  of  immune  bodies,  both  to  bacteria 
and  other  organic  substances,  frequently  is  accompanied  by  an 
increase  in  globulin.  Noguchi  himself  has  called  attention  to  the 
fact  that  the  increase  is  found  in  many  other  conditions. 

Noguchi^  also  devised  a  precipitation  method  for  detecting  an 
increase  of  the  protein  of  the  spinal  fluid  in  parasyphilitic  diseases. 
By  boiling  0.1  c.c.  of  the  fluid  with  0.5  c.c.  of  a  10  per  cent.  but\Tic 
acid  solution,  and  adding  0.1  c.c.  of  normal  NaOH  solution  and 
again  boiling,  a  granular  precipitate  is  obtained.  This  reaction 
he  at  first  considered  diagnostic,  but  later  found  it  in  other  forms 
of  meningitis.  Gay  and  Fitzgerald^"  confirmed  Noguchi's  findings 
in  tabes  and  general  paralysis,  but  obtained  the  same  reaction  in 
meningitis  and  some  psychopathic  conditions.  In  applying  this 
test  to  spinal  fluids,  I  obtained  a  reaction  in  three  cases  of  tubercu- 
lous meningitis,  two  of  gastro-enteritis  with  symptoms  of  meningeal 
irritation,  one  of  alcoholic  cerebral  oedema,  and  one  of  pneumonia. 
The  spinal  fluid  from  a  case  of  congenital  syphilis  and  that  from  an 
autopsy  of  a  man  with  visceral  syphilis  also  gave  the  granular 
precipitate.  The  non-specificity  of  the  reaction  prevents  its  use 
as  a  diagnostic  measure,  although  it  may  be  applied  in  cases  of 
known  syphilis  to  determine  if  the  syphilitic  process  is  active  in  the 
central  nervous  system. 

3.  Bauer's  Modification  of  Wassermann's  Method.  The 
failure  of  the  various  precipitation  reactions  as  reliable  diagnostic 
measures  forces  us  to  fall  back  on  the  complement  deviation  method. 
Various  attempts  have  been  made  to  simplify  the  original  process. 
It  was  noted  that  frequently  the  tubes  under  trial  showed  hemolysis 
before  the  control  tube  without  serum,  and  such  observations  led 
to  the  discovery  that  many  sera  possessed  the  power  of  hemolyzing 
sheep  cells  without  the  addition  of  the  hemolytic  serum  from  an 
immunized  rabbit.  Taking  advantage  of  this,  Bauer"  omitted 
the  addition  of  foreign  hemolytic  serum.  In  other  respects  his 
procedure   is  practically  that  of  the  original  method.     He  mixes 
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the  suspected  serum  with  complement  and  antigen,  incubates  to 
bind  complement,  and  then  adds  only  sheep  cells  and  again  incul)ates. 
As  a  control  he  uses  the  serum  from  a  non-s>'philitic  person.  His 
protocol  would  read  thus : 

Chart  I. — Bauer  Method. 


Test  for  diagnosis. 

Control  set  with  normal 
serum. 

Control  tubes  without  antigen 

a.  Patient's  senun  containing 

hemolysin  (and  syphilitic 
antibody  ?) 

b.  Complement 

(2) 

a'.  Normal  serum  containing 
hemolj-sin 

b.    Complement 
(4) 

Determinative  tubes  with  an- 
tigen 

a.  Patient's  serum  containing 

hemolvsin  (and  syphilitic 
antibody  ?) 

b.  Complement 

c.  Antigen 

(1) 

a'.  Normal  serum  containing 
hemolysin 

6.    Complement 
c.    Antigen 

(3) 

Incubation  at  37°  C.  for  one  hour. 
Washed  sheep's  red  blood  cells. 

Incubation  at  37°  C.  for  two  hours.    Then  in  the  ice  box  over 
night. 

If  hemolysis  is  inhibited  in  tube  1  the  reaction  is  positive.  This 
method  has  been  adopted  in  a  few  clinics  in  Germany.  Bering*- 
reports  that  the  metliod  gives  as  good  results  as  the  original 
Wassermann  method,  and  prefers  it  because  it  is  simpler  and 
requires  less  of  the  patient's  serum.  Hinrichs*^  finds  it  more 
satisfactory  and  reports  the  following  results : 


T\-pe  of  syphilis. 

Untreated 

Fairly  well  treated 

History  of  over  four  years,  little  treated 
History  of  over  four  years,  well  treated 


Wassermann 

Bauer  method. 

method. 

Per  cent. 

Per  cent. 

positive. 

positive. 

100 

100 

70 

40 

87 

65 

66 

50 

^Meirowsky"  does  not  find  the  method  so  reliable,  and  obtained 
a  higher  per  cent,  of  positive  results  in  the  Was.sermann  reaction. 
Xoguchi  reports  having  tried  the  method  in  over  a  hundred  cases. 
and  says  that  it  is  unreliable  because  of  the  inconstant  content  of 
anti-sheep  amboceptor. 

I  have  compared  this  method  with  that  of  Was.sermann  and 
Xoguchi  in  65  ca.ses  of  s\'philis  and  32  non-syphilitic  individuals. 
The  results  with  the  .syphilitic  sera  are  given  in  Table  I.  The 
control  sera,  all  negative  with  the  Wa.s,sermann  method,  showed 
complete  hemolysis  in  11  cases,  partial  in  13,  slight  in  3,  and  none 
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Table  I.— Comparison  of  Wassermann,  Noguchi,  and  Bauer  Methods. 


Primary  syphilis. 


Number. 


245 
190 
492 


Wasser- 
mann. 

Noguchi. 

*+  + 
+  + 

+ 

+  + 

+  +      j 
+        1 

Amount  of  hemolysis. 


In  test-tube. 


None 
None 
None 


In  control  tube. 


Complete 
Nearly  complete 
Complete 


Amount  of 
hemolysin. 


Sufficient 
Sufficient 
Sufficient 


Result. 


Secondary  syphilis. 


Tertiary  syphilis. 


Latent  syphilis. 


+  + 
+  + 


192 

-1-  + 

± 

None 

Partial 

Insufficient 

+  ? 

196 

+  -I- 

+  + 

None 

None 

Insufficient 

' 

218 

+  + 

+  + 

None 

Partial 

Insufficient 

+  ? 

236 

-I-  + 

+  + 

None 

Complete 

Sufficient 

+  + 

241 

— 

— 

None 

Complete 

Sufficient 

+  + 

257 

+  + 

+  + 

None. 

Complete 

Sufficient 

-I--I- 

499 

+ 

+ 

None 

Complete 

Sufficient 

+  + 

256 

+  + 

+  + 

None 

Partial 

Insufficient 

+  ? 

537 

+  + 

4-'  + 

None 

Complete 

Sufficient 

+  + 

171 

— 

+ 

Slight 

Complete 

Sufficient 

+ 

173 

+  -I- 

+  + 

None 

Nearly  complete 

Sufficient 

+ 

204 

-I-  + 

+ 

None 

None 

Insufficient 

? 

220 

+  + 

+ 

None 

Complete 

Sufficient 

+  + 

221 

+  + 

-f- 

None 

Slight 

Insufficient 

+  ? 

235 

-I--I- 

+  + 

None 

Slight 

Insufficient 

-f-? 

489 

± 

+ 

Slight 

Complete 

Sufficient 

+ 

494 

± 

-1- 

None 

Complete 

Sufficient 

+  + 

514 

— 

Partial 

Partial 

Insufficient 

? 

518 

rt 

± 

Slight 

Slight 

Insufficient 

} 

534 

Complete 

Complete 

Insufficient 

— 

— 

536 

+  + 

+  + 

None 

None 

Insufficient 

184 

+ 

± 

Partial 

Partial 

Insufficient 

213 

4- 

+ 

None 

Complete 

Sufficient 

+ 

+ 

222 

± 

■ — 

Partial 

Partial 

Insufficient 

223 

— 

None 

None 

Insufficient 

224 

— 

± 

Partial 

Partial 

Insufficient 

243 

— 

None 

None 

Insufficient 

244 

— 

— 

None 

None 

Insufficient 

246 

-t- 

+  + 

Slight 

Partial 

Insufficient 

249 

— 

+ 

Partial 

Partial 

Insufficient 

2.54 

— 

-1- 

None 

None 

Insufficient 

Visceral  syphilis. 


181 

+  + 

+  + 

None 

Nearly  complete 

Sufficient 

+  + 

182 

— 

— 

None 

None 

Insufficient 

9 

187 

-1- 

± 

None 

Partial 

Insufficient 

+  ? 

188 

+ 

Slight 

Slight 

Insufficient 

? 

193 

— 

— 

Slight 

Slight 

Insufficient 

? 

195 

+ 

± 

Slight 

Complete 

Sufficient 

+ 

202 

— 

Complete 

Complete 

Sufficient 



211 

— 

— 

Partial 

Partial 

Insufficient 

215 

— 

— 

Complete 

Complete 

Sufficient 



219 

+  + 

+  + 

None 

None 

Insufficient 

? 

178 

± 

± 

Partial 

Partial 

Insufficient 

? 

226 

± 

+ 

None 

Slight 

Insufficient 

+  ? 

227 

+  + 

+  + 

None 

Slight 

Insufficient 

+  ? 

229 

— 

— 

None 

None 

Insufficient 

? 

247 

— 

-f- 

Complete 

Complete 

Sufficient 



503 

— 

— 

Slight 

Complete 

Sufficient 

-1- 

504 

— 

— 

Partial 

Complete 

Sufficient 

± 

508 

± 

+ 

Slight 

Complete 

Sufficient 

+ 

510 

± 

+ 

Slight 

Complete 

Sufficient 

+ 

*+  +    indicates    complete 
complete  hemolysis. 


inhibition: 


±     slight    inhibition; 
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Table  I. — Continued. 
Congenital  syphilis. 


32; 


Wasser- 
mann. 

+  + 
+  + 

j          Amount  of  hemolysis. 

Amount,  of            RggyH 
hemolysin. 

Number. 

Noguchi. 

In  test-tube.     In  control  tube. 

225     i 
237     1 

+           None                  Slight 
+  +         None                 Slight 

InsuflBcient                    +  ? 
Insufficient                   +  ? 

Tabes. 


183 

None 

Slight 

Insufficient 

+  ? 

186 

+ 

+ 

None 

Partial 

Insufficient 

+  ? 

189 

Complete 

Complete 

Sufficient 

— 

210 

+ 

+ 

None 

Slight 

Insufficient 

+  ? 

212 

— 



Partial 

Partial 

Insufficient 

250 

± 

+    + 

Partial 

Partial 

Insufficient 

? 

509 

± 

+ 

None 

None 

Insufficient 

? 

517 

+  + 

+    + 

None 

Complete 

Sufficient 

+  + 

532 

! 



Complete 

Complete 

Sufficient 

— 

535 

+    +             ' 

+    + 

None 

None 

Insufficient 

_ 

in  5.  The  control  tubes  with  the  syphiHtic  sera  showed  complete 
hemolysis  in  26  cases  and  insufficient  or  no  hemolysis  in  39.  The 
whole  number  shows  37  .sera,  or  38  per  cent.,  with  sufficient  anti- 
sheep  amboceptor  to  perform  the  test,  and  60  sera,  or  62  per  cent., 
with  an  insufficient  amount.  Of  the  cases  of  s\^hilis,  65  per  cent, 
reacted  positively  with  the  Wassermann,  and  67  per  cent,  with  the 
Noguchi  method.  The  Bauer  method  gave  33  per  cent,  positive, 
20  per  cent,  doubtful  positive,  9  per  cent,  negative,  and  38  per 
cent,  in  which  a  diagnosis  could  not  be  made.  Five  spinal  fluids 
were  similarly  tested,  and  none  was  found  to  contain  antisheep 
amboceptor.  Bauer,  in  his  original  communication,  says  that  the 
blood  of  suckling  infants  cannot  be  used,  and  recommends  that  a 
little  serum  from  a  normal  adult  be  added  to  that  of  infants.  It 
would  seem  better  to  add  a  known  quantity  of  foreign  hemolytic 
serum,  so  that  the  results  could  be  more  accurately  measured. 

The  cause  of  the  variation  in  the  amount  of  antisheep  amboceptor 
has  not  been  explained.  The  thought  naturally  occurs  that  per- 
haps the  eating  of  mutton  excites  the  formation  of  this  body,  and 
the  variations  in  the  results  from  different  cities  may  be  due  to  the 
fact  that  this  meat  is  used  more  in  some  places  than  others.  Some 
ground  for  this  supposition  is  afforded  by  the  work  of  Rosenau 
and  Anderson^"  on  hypersusceptibility  and  immunity.  They  have 
shown  that  guinea-pigs  may  be  sensitized  to  horse  and  cattle  serum 
by   feeding   them    horse   meat   or   beef,    uncooked.     We    have    no 
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evidence,  however,  that  the  resuks  of  these  experiments  may  be 
appHed  to  man. 

The  fact  that  some  samples  of  sera  are  rich  in  antisheep 
amboceptor  explains  the  negative  Wassermann  reactions  in  certain 
cases  of  evident  syphilis.  Morgenroth  and  Sachs^**  have  shown 
that  with  a  fixed  quantity  of  cells,  complete  hemolysis  will  take 
place  by  varying  the  amount  of  complement  and  amboceptor 
inversely  to  one  another.  They  found  that  with  1  c.c.  of  a  5  per 
cent,  suspension  of  sheep's  red  blood  cells  and  0.1  c.c.  of  guinea- 
pig  serum  as  complement,  0.05  c.c.  of  rabbit's  serum  as  amboceptor 
produced  complete  hemolysis;  if  0.2  c.c.  or  0.4  c.c.  of  the  same 
rabbit's  serum  was  used,  only  0.01  c.c.  or  one-tenth  the  amount 
of  complement  was  required.  Other  experiments  showed  that  a 
four- fold  increase  of  amboceptor  caused  such  a  change  that  only 
one-twentieth  the  amount  of  complement  was  needed.  From 
this  it  can  be  readily  seen  that  if  a  large  hemolytic  amboceptor 
content  were  present,  with  a  small  syphilitic  antibody  content,  so 
that  not  quite  all  the  complement  was  absorbed,  the  reaction  might 
be  negative.  Noguchi^^  reports  finding  as  high  as  twenty  units 
of  antisheep  amboceptor  in  some  sample  of  human  serum.  He 
also  found  that  four  units  of  amboceptor  prevents  the  detection 
of  one  unit  of  syphilitic  antibody.  On  account  of  these  observa- 
tions, if  a  specimen  of  blood  under  examination  produces  rapid 
hemolysis,  it  is  well  to  determine  the  amount  of  antibody  present. 
At  times  this  will  be  the  exact  amount  necessary  for  Bauer's  modifi- 
cation; Case  241,  under  secondary  syphilis  (Table  11),  shows  this 
very  well.  In  this  case  the  Wassermann  was  negative,  but  the 
Bauer  positive.  This  serum  was  from  a  man  who  had  become 
infected  four  months  previously,  had  ten  weeks'  treatment,  and 
presented  only  lesions  of  the  soft  palate.  At  other  times  the 
hemolytic  content  may  be  so  high  that  the  dilution  required  to 
obtain  only  two  units  of  amboceptor  would  completely  prevent 
the  detection  of  a  small  amount  of  syphilitic  antibody.  Such  a 
ease  is  that  of  a  woman  who  eight  years  ago  was  infected  with 
syphilis,  at  which  time  she  had  a  short  course  of  treatment.  She 
then  disappeared  from  observation  until  eight  months  ago,  when 
she  returned  to  the  hospital  with  tertiary  lesions  of  the  skin.  Treat- 
ment caused  these  to  disappear,  but  two  months  ago  she  began  to 


swift:  serum  diagnosis  in  syphilis 


329 


have  shooting  pains  in  the  legs  and  vesical  symptoms.  Examina- 
tion revealed  the  Argvll-Robertson  pupil,  Romberg's  sign,  and 
some  incoordination  in  the  movements  of  the  legs.  The  case  is 
undoubtedly  one  of  beginning  tabes,  with  syphilis  as  an  etiological 
factor.  Treatment  had  been  inefficient,  but  the  serum  reaction 
was  negative  with  both  the  Wassermann  and  Bauer  test,  but 
positive  by  Noguchi's  method.  Investigation  showed  that  the 
amount  of  serum  used  contained  five  units  of  antisheep  amboceptor, 
enough  to  mask  the  weak  syphilitic  antibody  that  would  be  expected. 
I  have  frequently  noted  that  the  tubes  in  cases  of  known  syphilis 
which  give  a  negative  Wassermann  reaction  are  the  first  to  hemo- 
lyze,  and  am  sure  that  this  explains  the  cause  of  a  number  of  nega- 
tive reactions. 

Meirowsky^*  says  that  he  makes  it  a  rule  to  repeat  the  reaction, 
substituting  the  Bauer  technique  for  the  original  method  when  the 
serum  from  a  case  strongly  suspicious  of  syphilis  fails  to  give  the 
reaction.  As  a  routine,  it  might  be  well  to  introduce  a  control 
tube  with  one-half  the  amount  of  serum  usually  employed  in  the 
Wassermann  test;  if  this,  with  0.1  c.c.  of  complement,  should 
produce  complete  hemolysis  of  the  usual  number  of  cells,  it  would 
give  a  clue  to  the  cause  of  negative  findings  with  certain  sera,  and 
would  justify  repeating  the  reaction  with  Bauer's  modification. 

Tschernogubow^^  described  a  method  whereby  the  complement 
and  cells  present  in  human  blood  were  utilized  in  a  complement 
deviation  test.  He  diluted  0.4  c.c.  of  blood  to  4  c.c.  with  normal 
salt  solution  and  used  1  c.c.  in  each  of  four  tubes.  His  source 
for  antihuman  amboceptor  is  not  stated.  His  protocol  reads: 
Chart  II. — Tschemogubow  Method. 


Control  without  antigen. 

Control  without  antigen  or  hemolytic 
amboceptor. 

a.  Blood    dilution    containing    complement 
and  cells 

(1) 

a.  Blood    dilution    containing    complement 
and  cells 

(2) 

Determinative  tube. 

Control  without  hemolytic  amboceptor. 

o.  Blood    dilution    containing    complement 

and  cells 
h.   Antigen 

(3) 

a.  Blood    dilution    containing    complement 

and  cells 
h.   Antigen 

(4) 

Incubation  at  .37°  C.  for  one  hour. 
Hemolytic  amboceptor  in  1  and  3. 
Incubation  at  37°  C.  for  two  hours. 
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Tube  1  shows  hemolysis.  Tube  2  shows  no  hemolysis.  Tube  3 
(test)  will  show  no  hemolysis  if  disease  is  syphilis.  Tube  4  shows 
that  antigen  is  not  hemolytic,  and  will  show  no  hemolysis. 

While  this  method  appears  simple  it  does  not  stand  critical 
analysis.  Noguchi'*'  has  studied  it  and  found  it  impractical  for  the 
following  reasons: 

1.  Human  complement  requires  for  complete  hemolysis  ten 
times  as  much  amboceptor  as  an  equivalent  amount  of  guinea- 
pig  complement. 

2.  Human  complement  is  less  sensitive  to  fixation  than  that  of 
guinea-pigs. 

3.  The  quantity  of  human  complement  varies  greatly,  from  one 
to  three,  with  different  samples  of  sera.  If  it  were  present  in  excess 
it  would  destroy  a  positive  reaction,  hence  to  be  accurate  each 
serum  would  have  to  be  titrated  for  complement  content  before  apply- 
ing the  test.  Dilution  would  vary  the  amount  of  cells  present  which, 
aside  from  the  labor  in^  olved,  would  destroy  the  value  of  the  reaction. 

4.  If  human  complement  is  used  there  is  no  way  of  telling  if 
antigen  alone  is  antihemolytic  to  the  sample  of  serum. 

5.  Old  samples  of  blood  could  not  be  used  because  complement 
rapidly  deteriorates,  and  the  cells  undergo  spontaneous  hemolysis 
after  a  time,  so  that  controls  could  not  be  kept  from  day  to  day. 

Boas^**  condemns  the  method  because  active  serum  is  employed. 

4.  NoGUCHi  Complement  Deviation  Method.  Noguchi  has 
devised  a  plan  of  using  an  antihuman  hemolytic  system.  In  his 
recently  published  results^^  he  presents  a  large  series  of  cases  from 
which  it  appears  that  his  method  is  more  delicate  than  the  original 
Wassermann.  Instead  of  the  hemolytic  series  being  sheep's  cells 
and  hemolytic  serum  from  rabbits,  he  used  human  red  blood  cells, 
with  antihuman  serum  from  rabbits.  In  this  way  he  hoped  to 
eliminate  the  great  variability  in  the  amount  of  hemolytic  ambo- 
ceptor present  in  a  given  serum.  In  other  respects  the  method  is 
one  of  complement  deviation  in  which  the  five  factors  used  are 
separate,  can  be  accurately  measured,  and  any  of  them  tested, 
should  this  be  necessary,  to  control  the  work.  The  cells  used  are 
in  the  proportion  of  one  drop  of  blood  to  4  c.c.  of  normal  salt  solu- 
tion.    They  are  not  washed,  but  well  shaken  to  insure  a  uniform 


swift:  serum  diagnosis  in  syphilis 


331 


emulsion.*  One  c.c.  of  emulsion  is  used  in  each  tube,  and  this  is 
added  before  the  first  incubation.  The  serum  to  be  tested  is 
employed  in  the  amount  of  one  drop  from  a  capillary  pipette.  At 
times,  two  drops  may  be  used,  but  as  this  amount  is  often  found  to 
be  antihemolytic,  Noguchi  recommends  one  drop.  This  serum  is  not 
inactivated.  As  complement,  0.04  c.c.  of  fresh  guinea-pig  serum  is 
employed;  as  hemolytic  amboceptor,  two  units  of  the  serum  of  a 
rabbit  immunized  to  human  red  blood  cells.  The  titre  of  such 
serum  must  be  over  0.01  c.c.  for  one  unit.  As  antigen  a  0.3  per 
cent,  solution  of  impure  lecithin  in  equal  parts  of  absolute  alcohol 
and  normal  salt  solution,  or  an  alcoholic  extract  of  syphilitic  livers; 
this  is  used  in  the  cjuantity  of  one  drop  from  a  capillary  pipette. 
In  making  the  test  I  have  followed  the  Xoguchi  protocol  with  two 
added  controls  (Tubes  7  and  8). 

Chart  III. — Nogiichi  Method. 


Test  for 
diagnosis. 


First  control  set      Second  control  set    r^^-^^  ^^^^^^^,5  ^^^ 
known   syphilitic  known  non- 

serum,  syphilitic  serum. 


without  serum. 


Control    tubes'a.  Patient's  serum    a'.  Patient's  serum  a".  Normal    serum 


without     an-  6.  Human     blood    b. 
tigen  for  each'  suspension 

test  ,c.  Complement 

i  (2) 


Human     blood  b. 

suspension 
Complement 

(4) 


Human     blood     b.  Human     blood 

suspension  suspension 

Complement  c.  Complement 

(6)  I  (8) 


Determinative  a.  Patient's  serum    a'.  Patient's  serum  a".  Normal    serum 
tubes  contain-  b.  Human     blood    b.    Human     blood   b.    Human      blood    b.  Human     blood 
ing  antigen  suspension  suspension  suspension  suspension 

c.  Complement         c.    Complement        c.    Complement  c.  Cornplement 

d.  Antigen  d.  Antigen  d.    Antigen  d.  Antigen 
i                (1)               I                (3)                                 (5)                 ;  (7) 


Incubationt  at  37°  C.  for  one  hour. 
Antihuman  hemolytic  amboceptor  to  all  tubes. 

Incubation  at  37°  C.  for  two  hours.     Let  stand  at  room  temperature  over 
night. 


Tubes  2,  4,  6,  8,  5,  and  7  should  be  hemolyzed.     No  hemolysis 
should  be  seen  in  3,  and  if  the  case  is  syphilitic,  tube  1  should  show 


*  Noguchi  now  advises  that  the  cells  be  washed  by  allowing  the  emulsion  to  stand  over 
night,  pouring  off  the  clear  supernatant  solution  and  adding  fresh  salt  solution  up  to  the 
original  volume.     (Personal  communication.) 

t  For  incubation  a  water  bath  was  used  instead  of  a  thermostat.  This  insures  a  more 
constant  temperature  of  the  surrounding  medium,  and  brings  the  solution  to  the  required 
temperature  sooner. 
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the  same  inhibition.  It  can  be  readily  seen  that  this  method  is 
much  simpler  than  the  Wassermann  technique.  The  cells  are 
always  easily  obtained  in  the  quantities  needed,  and  no  centrifuge 
is  necessary  to  wash  them.  Inactivation  of  the  serum  is  not 
required,  as  the  complement  in  the  serum  as  well  as  any  mixed 
with  the  cells  is  supposed  to  be  absorbed  during  the  first  incuba- 
tion period. 

In  order  to  render  the  method  more  available  to  persons  with- 
out the  facilities  of  organized  laboratories,  Noguchi  prepared  the 
different  reagents  by  impregnating  filter  paper  with  amboceptor, 
complement,  and  antigen  in  the  proper  quantities.  He'"  has  shown 
that  complements  and  opsonins  when  dried  at  23°  C.  retain  their 
activity  for  a  long  time  and  even  withstand  heating  to  100°  C. 
Immune  bodies  are  even  more  resistant  to  the  effects  of  desiccation. 
Where  guinea-pigs  are  not  readily  obtained  he  recommended  the 
use  of  dried  complement,  but  suggested  that  when  this  serum 
could  be  obtained  fresh  it  would  be  better  to  use  it  in  the  strength 
of  0.04  c.c. 

This  simplification  renders  the  method  very  attractive,  but 
before  it  can  be  accepted  it  must  be  thoroughly  tried  and  controlled 
by  a  method  which  has  gained  the  most  universal  acceptation,  such 
as  the  Wassermann  technique. 

A  question  which  comes  up  in  connection  with  Noguchi's  method 
is  that  of  isohemolysin.  The  work  which  has  been  done  lately  in 
hemolysis  in  cancer  has  called  attention  to  the  presence  of  isohemo- 
lysins  in  the  blood  in  a  number  of  diseases.  Eisenberg"^  has  demon- 
strated isohemolysins  in  5  out  of  8  cases  of  syphilis.  Weil"  found 
hemolysis  of  alien  cells  in  1  out  of  2  cases  of  lues.  The  propor- 
tion of  cells  and  serum  in  such  experiments  is  different  from  that 
used  in  the  serum  diagnosis  test,  and  no  foreign  complement  is 
added  in  the  cancer  test,  but  the  presence  of  isohemolysins  must 
be  considered,  as  they  might  mask  certain  weakly  positive  reactions 
just  as  the  existence  of  antisheep  amboceptor  masks  the  complement 
absorption  in  certain  of  the  Wassermann  reactions.  Noguchi  has 
suggested  that  the  tubes  be  carefully  observed  for  evidence  of 
hemolysis  at  the  end  of  the  first  incubation  period,  and  if  this  is 
found,   the  case   might  be  considered  one  of   malignant    disease. 
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Thi^  has  been  clone  in  all  my  tests  with  evidence  of  such  hemolysis 
only  three  times.  However,  it  has  been  noted  that  a  few  of  the 
cases  of  carcinoma  showed  quite  rapid  hemolysis  after  the  hemolytic 
amboceptor  had  been  added,  such  hemolysis  taking  place  before 
that  in  the  control  tubes.  Occasionally  this  phenomenon  has 
been  noted  in  the  tubes  containing  serum  from  syphilitic  patients 
which  gave  a  positive  Wassermann  reaction.  This  masking  of  the 
syphilitic  antibody  explains  the  failure  to  obtain  positive  results 
in  a  small  percentage  of  the  syphilitic  sera.  In  such  cases,  with 
the  method  of  collecting  the  patient's  blood,  it  was  impossible 
to  repeat  the  test  accurately  with  the  patient's  own  cells;  but  it 
would  seem  wise  in  practice  to  always  use  the  patient's  own  cells 
in  applying  this  reaction.  This  would  necessitate  multiplying 
controls,  but  for  the  sake  of  accuracy  such  a  method  should  be 
adopted. 

The  two  factors,  antigen  and  amboceptor,  dried  on  paper, 
have  differed  in  the  time  they  can  be  kept.  The  antigen  has  been 
foimd  to  be  somewhat  unstable.  The  first  lot  furnished  me,  which 
at  the  beginning  was  perfectly  satisfactory,  at  the  end  of  five  weeks 
gave  no  reaction  with  strong  luetic  serum.  When,  however,  two 
pieces  of  such  samples  were  used  good  results  were  obtained.  This 
shows  that  in  one  month  the  antigen  in  this  form  had  lost  one-half 
its  potency,  although  it  was  kept  in  the  dark  in  a  tightly  stoppered 
bottle.  A  second  lot  of  material  retained  its  power  for  a  longer 
time,  but  at  the  end  of  two  months  failed  to  react  with  weak  sera. 
This  variability  in  the  strength  of  dried  antigen  suggests  the  advisa- 
bility of  keeping  on  hand  an  alcoholic  solution  and  preparing  the 
papers  frequently,  or  of  using  the  liquid  in  definite  measm-ed 
quantities.  The  hemolytic  amboceptor,  on  the  other  hand,  has 
retained  its  power  in  dried  form  for  at  least  three  months.  Sam- 
ples made  three  months  ago  and  kept  in  stoppered  dark-colored 
bottles  still  contain  two  units  and  react  in  a  perfectly  satisfactory 
manner. 

In  my  study  of  the  Xoguchi  reaction,  hemolytic  amboceptor 
prepared  on  filter  paper  by  the  originator  of  the  method  has 
been  used.  Antigen  prepared  in  a  similar  manner  was  used  in 
the  first  four  hundred  cases,  but  on  account  of  the  variabilitv  of 
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this  form,  an  alcoholic  extract  of  syphilitic  liver  has  lately  been 
substituted. 

All  material,  except  complement  and  syphilitic  liver  extract, 
has  been  obtained  from  the  originator  of  the  method,  who  desired 
to  see  if  such  material  would  prove  as  satisfactory  in  other  hands 
as  in  his  experience. 

In  nearly  all  of  the  tests  I  have  used  my  own  blood  for  red  blood 
cells  in  order  to  have  that  factor  as  nearly  constant  as  possible. 
In  about  50  cases  parallel  controls  with  the  patient's  blood  as  indi- 
cator have  been  run,  and  in  no  case  did  I  find  any  difference  in 
the  results. 

The  results  of  a  comparison  of  the  Wassermann  and  Noguchi 
methods  are  given  in  Tables  II  to  VIII  inclusive. 

Table  II. — Primary,  Secondary,  and  Tertiary  Syphilis. 


Primary  syphilis. 


Time  since 
appearance  of  i  Present 

first  manifestations, 

symptoms. 


18  5  weeks 
68  2  weeks 
79  I  7  weeks 
88     8  weeks 

152  i  Not  stated 

153  I  2  weeks 
t 

240      1  week 

245     3  weeks 

190     2  weeks 

I 

358  ;  4  weeks 
397  I  2  weeks 
457  '  2  weeks 
466  i  11  days 
485  I  Not  known 
456  2  weeks 
492      3  weeks 


Ulcerated  chancre ; 
adenopathy 

Chancre;  inguinal 
adenopathy 

Chancre;  adenopa- 
thy 

Chancre;  inguinal 
adenopathy 

Indurated  ulcer; 
adenopathy 

Chancre;  adenopa- 
thy 

Mixed  sore;  aden- 
opathy 

Chancre; 
thy 

Chancre; 
thy 

Chancre;  adenopa- 
thy 

Indurated  ulcer; 
adenopathy 

Chancre;  adenopa-i 
thy;  alopecia 

Chancre;  inguinal 
adenopathy  i 

Chancre;  inguinal: 
adenopathy  1 

Chancre;  adenopa- 
thy 1 

Chancre;  adenopa- 
thy 


Treatment. 


adenopa- 
adenopa- 


None 
None 
None 
None 
None 
None 
None 
None 
None 

None 
None 
None 
None 
None 
None 
None 


u 

+ 

+ 

+  + 

+  + 

+  + 

+  + 

+ 

+ 

+ 

+ 

+  + 

+ 

+  + 

+     I 

+  + 

+  + 

+ 

+ 

+  + 

+  + 

+  + 

+ 

++ 

+  + 

+ 

+ 

Remarks 


Developed  roseola  3 
weeks  later. 


week's     injections 
with  same  result. 


Same  as  case  456, 
taken  one  week 
later. 
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Table  II. 


Continued. 


Secondary  Syphilis. 


5;  Time  since 

-O  appearance  of 

I  first 

;2  symptoms. 


Present 
manifestations 


1 

2  months 

Roseola,  1  month 

2 

3  months 

Roseola,  1  month 

5 

Not  known 

Maculopapular,       5 
weeks 

13 

18  months 

Nodular  syphilide  of 
face 

17 

6  months 

Papular 

33 

5  weeks 

Roseola,  1  week 

34 

2  months 

Roseola,  4  weeks 

37 

1  year 

Condylomata          of 
anus 

47 

2  months 

Roseola 

48 

Not  known 

Roseola 

49 

10  months 

Papular 

56 

Not  known 

Miliary  papular 

58 

5  weeks? 

Roseola 

61 

5  months 

Condylomata     of 
anus 

67 

6  months 

Syphilide  of  tongue 

76 

Not  known 

Roseola 

89 

Not  known 

Roseola 

103 

4  months 

Maculopapular; 
iritis 

106 

3  months 

Maculopapular 

107 

5  months 

Not  stated 

109 

3  months 

Papular;  iritis 

113 

6  weeks 

Roseola 

135 

5  months 

Iritis 

143 

Denied 

Condylomata      of 
anus 

149 

3  years 

Not  stated 

161 

6  weeks 

Roseola 

162 

1  year 

Papular 

166 

3  weeks 

Roseola 

168 

Not  known 

Roseola 

180 

Not  known 

Roseola 

192 

1  year 

Syphilide  of  tongue 

196 

3  months 

Rash;          jaundice; 
aortic         diastolic 
murmur 

204 

2  years 

Conjunctivitis 

218 

2  months 

Chancre  of  lip;  pap- 
ular eruption 

236 

Denied 

Papular 

241 

4  months 

Mucous   patches    in 
mouth 

257 

2  months 

Roseola;          herpes 
progenitalis 

260 

4  months 

Not  stated 

261 

6  months 

Papular;  iritis 

269 

3  months 

Papular 

287 

3  years 

Iritis 

323 

6  months 

Papular 

.325 

2  months 

Maculopapular 

326 

3  months 

Not  stated 

330 

3  weeks 

Chancre  of  lip;  mac- 

331      9  years? 


ulopapular 
Papular 


Treatment. 

-f.  H 

5 

Remarks. 

1=     z 

6  inunctions 

-I--1-    + 

12  intmctions 

-I-+    -1- 

None 

+  +  -I-  + 

6  weeks  "pills" 

+  +    + 

3  months  "pills" 

+      + 

1  injection  Hg.  bin- 

+  +  -n- 

iodide 

4  weeks  injections 

-1-     + 

Hg.  biniodide 

3  months  irregular 

+    ± 

None 

-1-    +  + 

None 

—     + 

3     months     proto- 

+  -1-  -f-  + 

iodide  pills 

6  inunctions 

-I--I-  -1-4- 

None 

+  -^  -I-  + 

Not  known,  little 

-I--1- 

4-4- 

4  months 

-t- 

4- 

None 

-1-  -1- 

4-4- 

9    injections     Hg. 

-I--I- 

4- 

biniodide 

6   weeks;    Hg.    bi- 

+ 

4- 

chloride  pills 

None 

-1- 

4- 

3  months 

-1- 

4- 

18  inunctions 

-I--I- 

4-4- 

None 

+  -(- 

4-4- 

4  months 

-1- 

+ 

None 

— 

+ 

2  months 



4- 

None 

-1-  -1- 

+  4- 

6  months;  none  for 

-1- 

6  months 

None 

-H-l- 

4-4- 

None 

+  -f- 

4-4- 

Roseola  masked  by 
scabies. 

None 

-4-  + 

4-4- 

10  months 

+  -I- 

± 

"Little" 

-1-  + 

4-4- 

"Fair" 

-1- 

4-4- 

3    injections     Hg. 

+  -f- 

4-4- 

Repeated     after     6 

salicylate 

more  injections — 
Wassermann  4- ; 
Noguchi  -(-  -1- . 

None 

+  ■¥ 

4-4- 

10  weeks  pills 

Bauer  reaction. 

1  injection  Hg.  sal- 

+ + 

4-  4- 

Primary  lesion  prob- 

icylate 

ably  herpetic. 

6  weeks 

-I--I- 

4-4- 

Poorly 

— 

4-4- 

Cannot  tolerate 
mercury. 

Poorly 

-f-H- 

4-4- 

None 

-1-4- 

4- 

4  months 

4-4- 

4-4- 

5  weeks 

4-4- 

4-4- 

None 

4-4- 

4-4- 

None 

4-4- 

4-4- 

Poorly 

4-4- 

4-4- 
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Secondary  syphilis. — Continued. 


C; 

Time  since 

, 

.-• 

appearance  of 
first 

Present 
manifestations. 

Treatment. 

3 

Remarks. 

3 

sjTnptoms. 

|s 

o 

.335 

4  months 

Mucous  patches   in 
mouth 

6  weeks 

4--I- 

-1-  + 

336 

5  months 

Papular 

2  weeks 

+  + 

+  -I- 

349 

2  months 

Roseola 

None 

-1-  + 

-H- 

.353 

3  months 

Roseola 

None 

+  + 

+  -f- 

354 

2  months 

Papular 

None 

-I--I- 

+  + 

356 

2  months 

Roseola 

2  weeks 

+  + 

+  + 

357 

3  months 

Maculopapular 

2  weeks 

-I--I- 

+  + 

379 

6  weeks 

Roseola 

1  injection  Hg.  sal- 
icylate 

-I--1- 

+  + 

382 

6  weeks 

Roseola 

None 

+  + 

+  + 

400 

5  months? 

Ill-defined  eruption 

Little 

+  + 

+  + 

Has  marked  scabies 
mixed  with  other 
eruption. 

404 

3  months 

Roseola 

Little 

-I-  + 

+  + 

412 

4  months 

"Rash;"  nephritis 

Little 

-1- 

+ 

418 

8  months 

Papulopustular 
lesion  of  face 

2  months 

+  + 

+  + 

421 

3  weeks 

Roseola 

None 

+ 

+  + 

426 

3  months 

Maculopapular 

2     weeks      proto- 
iodide  pills 

+  -1- 

+  + 

432 

1  month 

Roseola 

"Little" 

-I-  + 

+  + 

433 

2  months 

Maculopapular 

1  week 

-1-  -1- 

+  + 

451 

2  months 

Roseola 

1  week 

-1-  -1- 

+  + 

460 

6  weeks 

Roseola,  fading 

3     weeks      proto- 
iodide  pills 

+  + 

+ 

487 

Not  known 

Roseola,  angina 

None 

+  + 

+  + 

488 

Not  known 

Papular;   "lesion  of 
finger" 

None 

— 

+  + 

496 

Denied 

Papular 

None 

+  + 

+  + 

497 

Denied 

Papular   and  nodu- 
lar 

Little 

-t--l- 

+  + 

499 

Denied 

Keratitis;    myositis 

None 

+ 

+ 

Bauer  +  -1- . 

523 

Denied 

Squamous  lesions  of 
palms;  mucous 
patches 

None 

-H- 

+  + 

.525 

3  weeks? 

Papular 

1  week 

-I--I-   -(-  -1- 

526 

2}^  years 

Papular 

1  year  mixed 

-1-        + 

527 

2  years 

Nodular 

8  months  pills 

+  +  +  + 

No  treatment  for 
past  year. 

528 

8  months 

Papular 

1  month 

+  -I-   +  -1- 

531 

2  months 

Papular 

2      weeks       proto- 
iodide  pills 

-l--t-   +-t- 

Tertiary  syphilis. 


8  I  214  years  Serpiginous 


12 
29 
45 
75 

77 


.30  years 
Not  known 
Not  known 
4  years 

i  .., 


'  Several 
j  years' 

82  I  9  years 

85  1  48  years 


86 
102 
144 
146 
164 
165 


Denied 
Denied 
Not  known 
14  years 
14  months 
Not  known 


Gumma  of  face 
Gumma  of  face 
Gumma  of  lip 
Serpiginous 

Serpiginous 

Gummata  of  legs 

Leucoplakia       of 
tongue 

Serpiginous 
Syphilitic  glossitis 
Serpigmous 
Gummata  of  legs 
Serpiginous 
Serpiginous 


214  years 

6  months  irregular  +  + 

Irregular 

Fair 

Poorly 

Irregular 

Poorly 

Fair 


None 

None 

5  weeks  mixed 

Irregular 

14  months 

Poorly 


+ 

1 
+    1 

+  + 

4- 

-1- 

-1- 

-1-  -1- 

-1-  -1- 

-1- 

+  + 

— 

± 

+ 

+  + 

+ 

+ 
1 

-1- 

+    1 

4- 

+    ' 

— 

+ 

— 

+ 

Very     resistant 
treatment. 


Patient   very    alco- 
holic. 


Has  epileptic  at- 
tacks. 

Has  epithelioma  de- 
veloping on  leuco- 
plakia. 


Bauer  -I-- 
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Table  II. — Continued. 


Tertiary  sjijhilis. — Continued. 

Time  since 

,     .     •=■ 

_S 

appearance  of 
first 

Present 
manifestations. 

Treatment. 

li     1 

Remarks. 

3 

z 

symptoms. 

^=     Z 

173 

Not  known 

Serpiginous 

None                           +  +  +  + 

184 

15  years 

Squamous  lesion  of 
sole  of  foot 

About  4  years             +       ± 

204 

7  years 

Serpiginous 

Poorly                         +  +     + 

220 

15  months 

Gumma  of  palate 

7  weeks                      |  "^  "*"     "^ 

221 

35  years 

Gummata  of  legs 

Irregular                    1  +  +     + 

235 

20  years 

Not  stated 

Little                            +  +   +  + 

2.56 

4  years 

Serpiginous 

Little                            +  +   +  + 

264 

8  years 

Serpiginous 

18    months    inter-  +  +    — 
mittent 

265 

Not  known 

Gumma  of  neck 

3  weeks 

+  ++-{- 

324 

3  years 

Gumma  of  penis 

3  months  mixed 

—       + 

Did  not  respond  to 

mixed    treatment. 

but    healed    under 

local  treatment. 

328 

2  years 

Gummata  of    penis 

Irregular 

+  +  +  + 

and  legs 

329 

214  years 

Gummata  of  scalp 

2  j'ears  continuous 

-f--!- 

+ 

Treatment    stopped 
three  months  ago. 

345 

1  year 

Syphilide  of  tongue 

1  year  continuous 

— 

— 

352 

1  year 

Gumma  of  testicle; 
serpiginous 

6  months 

-1--!- 

-1-    ■ 

355 

4  years 

SjTDhilide  of  tongue 

4  months 

— 

— 

367 

Denied 

Gummata 

None 

-f--i- 

+  + 

378 

10  years 

Serpiginous 

6  months 

-1--!- 

+    , 

399 

28  years 

Gummata  of  legs 

3  months  irregular  +  -t- 

+    ■ 

402 

4  years 

Serpiginous 

6  months,  none  for 

-I--I- 

+  + 

3  years 

403 

4  years 

Gtmuna  of  foot 

Intermittent, 

+  -i- 

+  + 

Has   had    three   re- 

poorly 

lapses. 

406 

3  years 

Not  stated 

Little 

+  +   +  + 

423 

6  months? 

Gumma  of  leg 

4    months,    inter- 
mittent 

+  +   +  + 

429 

Denied 

Gimima  of  palate 

None 

+  +  +  +  \ 

1 

435 

Denied 

Gumma       of      leg; 
oedema  of  foot 

None                          I 

+  +  +  +  i 

1 

450 

Denied 

Gimunata  of  scalp 

1  year  KI;  4  years 
ago 

+     +  + 

458 

Denied 

Gumma  of  forehead 

3  weeks  mixed 

+  +   +  + 

Infection    probably 

placental  five  years 

476 

15  years 

"Scaling  lesions" 

3  months  in  all 

-t-  + 

+  + 

ago. 

481 

Denied 

Serpiginous 

None 

+  + 

+  + 

486 

7  months 

Serpiginous         aud 
gumma 

5  months  injection 
Hg.  salicylate 

+  + 

+  + 

520 

4  years 

Gumma  of  foot 

1  year  mixed 

+  + 

-L.  + 

•537 

1  8  years 

Interstitial  glossitis 

About  6  months 

+  + 

-1-4- 

No     treatment     for 

seven  years. 

.\m  Phys 


22 
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Table  III. — Latent  Sj-philis. 


s 

Time  since 
infection. 

Treatment. 

1  3 

1 

Remarks. 

3 

!2; 

-l--f- 

o 

!z; 

133 

1  year 

None 

+  + 

234 

Not  known 

None 

— 

± 

Mother  of  child  with  congenital 

sj-philis. 

246 

1  j'ear 

None 

+  + 

+  + 

Now  has  alcoholic  neuritis. 

370 

Denied 

None 

— 

— 

Has  typical  syphilitic  scars  and 
perforation  of  palate. 

7 

2  years 

9  weeks  mi.xed 

— 

+ 

25 

6  months 

10  weeks 

-1- 

+  + 

41 

Denied 

8  weeks 

Had  squamous  syphilide  of 
palm,  which  has  disappeared 
under  treatment. 

54 

6  montlis 

6  months 

+ 

± 

60 

4  months 

3  months  injections  Hg.  sal- 
icylate 

+ 

One  month  later  developed  peri- 
ostitis of  frontal  bone. 

87 

3  years 

11  months,  irregular 

+ 

+ 

95 

Several  years 

Little 

+ 

+ 

Autopsy  later  showed  tubercu- 
losis; patient  gave  history  of 
syphilis. 

132 

25  years 

6    months   at    beginning   of 
disease 

— 

— 

136 

Not  known 

3  months  mixed 

-1- 

+ 

Had  gumma  of  arm  three 
months  ago. 

151 

4  months 

36  inunctions 

-1- 

+ 

160 

Not  stated 

6  months 

222 

11  months 

5  months 

± 

± 

243 

8  months 

Little 

244 

Denied 

3  months  mixed 

~ 

Had  squamous  syphilide  of 
palm,  which  has  disappeared 
under  treatment. 

259 

6  months 

5  injections  Hg.  salicylate 

+  -I- 

+  + 

337 

7  months 

6  rnonths 

+  + 

-1- 

348 

10  years 

13  injections 

— 

Has  headaches  at  night ;  is  very 
neurotic. 

368 

18  months 

Little 

+  + 

-1-4- 

388 

12  years 

Little 

— 

— 

407 

12  years 

Not  known 

— 

— 

416 

15  months 

15  injections  Hg.  salicylate; 
10    months       protoiodide 
pills 

-1- 

424 

20  years 

16  months  mixed  treatment 

+  -t- 

+  + 

Miscarriage  with  syphilitic  foetus 
twenty  years  ago. 

436 

5  months 

4  months  injections  Hg.  sal- 
icylate 

— 

— 

Had  syphilitic  periostitis  twcT 
months  ago. 

448 

3  montlis 

7  injections  Hg.  salicylate 

+ 

+  + 

455 

4  months 

2  months    protoiodide   pills 

± 

± 

473 

Denied 

3  months  mixed 

+  + 

-1- 

Had  gimima  of  leg  five  months 
ago. 

477 

14  months 

1  year  protoiodide  pills 

+  + 

+ 

489 

Denied 

Little 

± 

+ 

Bauer  -I-. 

494 

1  year 

7  months  protoiodide  pills; 
4  months  mixed 

± 

-1- 

Bauer  ++. 

495 

8  months 

7  months  bichloride  pills 

+ 

+  -I- 

514 

5  months 

14  injections  Hg.   salicylate 

— 

— 

Had  positive  Wassermann  four 
months  ago. 

521 

9  months 

7  months  pills 

+  + 

4-  + 

522 

40  years 

8  months  mixed 

+  + 

-I--I- 

Had  gumma  of  elbow  eight 
months  ago. 

529 

6  months 

6  injections  Hg.  salicylate; 
4     months       protoiodide 
pills 

± 

± 

634 

20  years 

"  Little" 

— 

— 

Bauer  — . 

23 

18  months 

17  months 

— 

+ 

30 

18  months 

17  months 

— 

± 

32 

2^  years 

1  year  injections 

— 

± 

44 

Not  known 

8  months  mi-xed 

— 

— 

50 

10  years 

1  year 

— 

— 

No  treatment  for  nine  years. 

52 

18  months 

11  months 

— 

± 

80 

1  year 

11  months                                      —       + 

_J 
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Table  III. — Continued. 


o 

a 

Time  since 
infection. 

Treatment. 

'.S 

Remarks. 

3 

130 

3  years 

18  months 

_ 

No     treatment     for     eighteen 

months. 

147 

25  years 

2  years 

-1- 

± 

No  treatment  for  twenty-three 
years. 

213 

8  years 

2  years  mixed 

-f- 

+ 

34 

2  years 

2  years 

— 

— 

Treatment  stopped. 

34i 

2    years    2 
months 

2  years 

+ 

+ 

Same  as  34;  stopped  treatment 
two  months  ago. 

249 

16  years 

Lately    7    months     mixed; 
some  before 

— 

+ 

16 

3  years 

1     year    continuous;     some 
before 

— 

— " 

Treatment  stopped. 

166 

3   years    2 

1    year    continuous;      some 

+  + 

+  + 

Same  as  16;    stopped  treatment 

months 

before 

two  months  ago. 

289 

22  years 

"Fair" 

— 

+ 

293 

17  months 

1  year 

— 

+ 

9 

3  years 

3  years 

+ 

+ 

Hemiplegia  one  year  ago. 

24 

4  years 

3  years 

— 

— 

Patient  considered  cured;  no 
treatment  for  past  j-ear. 

53 

8  years 

3  years 

± 

— 

111 

12  years 

5  years 

— 

— 

127 

11  years 

4  years 

± 

+ 

No  treatment  for  seven  years. 

129 

20  years 

3  years  in  all 

+ 

— 

Had  gtimma  of  testicle  one  year 
ago. 

157 

13  years 

Well 

— 

— 

233 

12  years 

2  years  9  months  in  all 

— 

Relapse  one  year  ago;  con- 
tinuous treatment  since. 

254 

"Several 
years" 

"WeU" 

— 

+ 

266 

9  years 

11  courses  extending  over  2 
years 

— 

— 

271 

12  years 

3  years  continuous;   4  years 
intermittent 

+  + 

-1- 

274 

12  years 

3  years 

± 

— 

333 

3   years    3 

3  years   injections  and    in- 

-1- 

4- 

Negative  reaction  by  Dr.  Nogu- 

months 

unctions 

chi  three  months  ago:  no  treat- 
ment for  two  months. 

334 

2   years   5 
months 

2  years  5  months 

— 

— 

359 

17  years 

4J^  years  intermittent 

± 

— 

Had  many  relapses;  last  one 
nine  months  ago. 

395 

Denied 

2^  years  injections  Hg.  sal- 
icylate 

Had  sj-mptoms  of  spinal-<?ord 
syphilis,  which  have  disap- 
peared under  treatment. 

419 

20  years 

Well 

-)--(- 

+  + 

Now  has  melancholia. 

425 

11  years 

4  years 

— 

— 

449 

9  years 

5  years,  continuous 

— 

— 

No  treatment  for  six  years. 

459 

1     year    9 
months 

1  year  8  months 

± 

± 

461 

12  years 

7  courses,  irregular 

+ 

+ 

Had  several  relapses. 

463 

12  years 

Nearly   continuous    for    12 
years 

+  + 

-1-  -i- 

Very  resistant  to  treatment. 

465 

2  years 

2  years  protoiodide  pills 

+  + 

-f- 

475 

6  years 

6  years  pills 

+  + 

+  + 

480 

20  years 

Irregular 

— 

+ 

490 

30  years 

Fairly  well 

— 

— 

515 

314  years 

60  injections;  2  years  mixed 

± 

-t- 

530 

6  years  ago 

8  months  injections;    20  in- 
unctions; 3  years  pills 

± 

± 

536 

2  years 

60  inimctions;  1  year  proto- 
iodide pills 

+  + 

+  + 
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Table  IV. — Visceral 

sypliilis. 

S 

History  of 
infection. 

Diagnosis. 

Symptoms. 

Treatment. 

3 

Remarks. 

3 

2  years  ago 

|s 

O 

+ 

10 

Tenosynovitis 

Swelling     and    ten- 

14 months 

derness 

40 

7  years  ago 

Hemiplegia 

Paralysis 

Not  known 

+ 

+ 

65 

5  years  ago 

Periostitis 

Pain      and     irregu- 
larity over  tibia! 

Poorly 

+ 

+ 

73 

Denied 

Hepatitis 

Jaundice;     enlarged 
liver 

None 

+ 

± 

81 

Denied 

Gumma  of  tibia 

Tumor  on  tibia 

None 

+ 

+ 

Improved  on  KI; 
z-rays  showed 
gimima-like  pic- 
ture. 

117 

Denied 

Cerebrospinal 
syphilis 

Not  stated 

Fair 

± 

+ 

Spinal  fluid  nega- 
tive one  month 
later. 

118 

20  years  ago 

Aortic       valvular 
disease 

Aortic  regurgitation 

6  wks.   injec- 
tions     Hg. 
salicylate 

+ 

119 

Denied 

Cerebrospinal 
syphilis 

Not  stated 

6  mos.  injec- 
tions     Hg. 
salycilate 

± 

+ 

Is  improving  under 
treatment. 

137 

25  years  ago 

Syphilis  of  spleen 

Timaor    of     spleen ; 
enlarged  glands 

1  year  at  be- 
ginning 

+ 

+ 

Clinical  diagnosis 
favored  syphilis. 

140 

Chancroids? 
9  years  ago 

Arterial  sclerosis 

Not  stated 

Little 

+ 

+ 

158 

Denied 

Meningeal     syph- 
ilis 

Headaches  at  night ; 
irregular  pupils 

None 

+ 

+ 

176 

Probably  by 
husband 

Not  stated 

"Many  surgical  op- 
erations" 

None 

Husband  had  syph- 
ilis nine  years  ago; 
now  has  general 
paralysis. 

181 

Indefinite 

Syphilitic     hepa- 
titis 
Aortic       valvular 

Enlarged  liver 

Fair 

+  + 

+ 

182 

23  years  ago 

Aortic  regurgitation 

Not  stated 

— 



disease 

187 

Denied 

Hemiplegia 

Paralysis,  aphasia 

Not  stated 

+ 

± 

Rapidly  improved 
under  antisyphi- 
litic  treatment. 

188 

"Warts       10 

Syphilitic     spinal 

Paralysis 

50  injections 

± 



Five  .years  ago  facial 

years   ago" 

paralysis 

Hg.   salicy- 

paralysis;       three 

late 

years  ago  stiff 
pupils. 

193 

Indefinite; 
20  yrs.  ago 

Aneurysm  of  aorta 

Not  stated 

Not  stated 



195 

Denied 

Aortic       valvular 
disease 

Aortic  roughening 

Not  stated 

+ 

± 

Bauer  +. 

202 

Denied 

Syphilitic  orchitis 

Enlarged      testicle; 
tumor  of  chest 

Not  stated 

Bauer  — ;  Histolog- 
ical examination 
of  testicle  showed 
spirocheta. 

211 

30  years  ago 

Hemiplegia 

Paralysis 

1  month 

— 



Patient  sixty  years 

old. 
Bauer  — . 

215 

Indefinite 

Aneurysm  of  aorta 

Not  stated 

Not  stated 

— 



216 

Indefinite 

Aortic       valvular 
disease 

Aortic  regurgitation 

Not  stated 

— 



178 

Denied 

Disseminated 
sclerosis 

Not  stated 

None 

± 

± 

Spinal  fluid  showed 
weak  reaction. 

226 

Denied 

Optic  atrophy 

Blindness 

Not  stated 

± 

+ 

Bauer  ±;  Noguchi 
globulin  test  -r. 

227 

Denied 

Gumma  of  clavi- 
cle 
Cerebral    syphilis 

Tumor  over  clavicle 

None 

-1-  + 

+  + 

229 

Indefinite 

Not  stated 

Not  stated 





247 

Sore    20  yrs. 
ago 

Aortic      valvular 
disease 

Aortic  regurgitation 

6  months 

— 

+ 

No  history  (jf  sec- 
ondaries. 

280 

4  years  ago 

Arthritis 

Pain  and  swelling  of 
knee 

6  months 

— 



281 

Denied 

Hemiplegia 

Paralysis 

None 

+  + 

± 

Patient  twenty-six 
years  old ;  im- 
proved under  KI. 
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Table  IV. — Continued. 


341 


History  of 
infection. 


284     Indefinite 
291      Denied 


300 

310 
311 
319 


"1       miscar- 
riage" 
1  year  ago 
14  years  ago 
Denied 


341      1  year  ago 


Diagnosis. 


Sclerosis  of  cord 

Cerebral  syphilis 

Cerebral  syphilis 

Hemiplegia 
Myelitis 

Syphilitic   perios- 
titis 
Chronic  arthritis 


Symptoms. 


53  S I  "a 

Treatment.   '  S  §  I    S 


Remarks. 


351      13  years  ago    Hemiplegia 
.362    "Several  mis-   Syphilitic     osteo- 
carriages"         myelitis 


I  Ataxia,       increased ;  None 

reflexes 
Headaches,  worse  at    None 

night 
Headaches,  worse  at    None 

night 
Paralysis  1  week 

Not  stated  4  months 

Pain      and     irregu-    None 

larity  over  tibia 
Pain  and  swelling  of    Little 

knee 
Paralysis  1  Not  known 

Chronic  sinuses  '  None 


-f--t- 
I    ± 


+ 

+  + 

+ 
+  + 


+  + 
+  + 


+  + 

+ 


371      8  years  ago      Pachymeningitis     Spastic  gait;  partial'  8  months  ir-!  —  I  "*""*■  I 
or  tabes?  ■     paralysis  ,     regular         i  '  ; 


.375 

387 

389 

389^ 

398 
408 

409 

417 


Probably  by 

husband 
Sterility 

Probably 

congenital 
Denied 

Denied 
Indefinite 

Denied  i 

4  years  ago 


Ocular  palsy 

Aortic      valvular 
disease 

Syphilitic  en- 

cephalitis 

Syphilitic  en- 

cephalitis 

Syphilitic  orchitis 

Cerebrospinal 
syphilis 

Syphilitic  iritis 

Gumma  of  testicle 


414     Denied 


peri- 


427 
440 

441 

442 

453 


2o  years  ago 
Chancroid? 

20  yrs.  ago 
Denied 

Sterility 

Denied 


479     1 1  years  ago 
.500     Denied 

•503     Denied 


Syphilitic 

ostitis 
Hemiplegia 
Hemiplegia 

Paraplegia 

Paraplegia 

Not  stated 


General  artliritis 
Syphilitic       peri- 
ostitis 
Syphilitic     hepa- 
titis 


Blindness 

Aortic  regurgitation 

Spastic  diplegia,        ; 

progressive 
Headache,        Jack- 

sonian  epilepsy       I 
Enlarged  testicle 
Not  stated  1 

Failing  vision  [ 

Enlarged  testicle       ! 

Pain  and  swelling  t 
over  tibia  I 

Paralysis,  aphasia 

Paralysis,  systolic 
murmur  at  apex 

Weakness;  weak- 
ness of  bladder 

Paralysis;  weakness 
of  bladder 

Ataxia 


Arthritis 

Pain    and    swelling 

over  tibice 
Enlarged  liver; 

jaundice 


Much  in  past 

2  years 
Not  stated 

None 

Not  stated 

None 
Not  stated 


±    ■    + 
-1-    ^  +  -1- 

+  +'  — 
—  ;   -t- 


Infection  probably 
placental.  Had. 
chronic  sinuses  in 
several  places;  not 
benefited  by  sur- 
gical treatment. 

Bauer  — ;  amount 
of  serum  used  con- 
tained five  units  of 
hemolysin  for 

sheep's  cells, 

enough  to  mask 
one  unit  of  syph- 
ilitic antibody. 


Child     three    vears 
old. 


Little  -I-  -t-  +  -I- 

2    years  ir-  -1-  -1-  -I-  -I- 

regular  i          i 

None  j  -t-  +  j  -I-  + 

Not  stated         +    I    + 
Not  stated        ±   !  — 


Considerable 

mixed 
Little 

+  + 

+  -I- 

Considerable 

— 

— 

None 
None 

4--I- 

+  + 

.504     "Many  years   Aortic      valvular   Headache;       aortic 


508 


ago 
Denied 


510     Denied 


518     25  years  ago 


disease 
Syphilis  of  cord 

Hemiplegia 


Syphilitic  menin- 
gitis 


roughening 
Atropliy  of  tongue; 

Ijain  in  leg 
Gradual     paralysis: 

ankle  clonus.     No 

Babinski 
Feeling  of    pressure 


None 

Not  stated 

None 

None 


"Full    treat- 
ment" 


Acute  ataxia  ten 
years  ago;  cleared 
up  under  anti- 
specific  treatment. 


Bauer  4- :  .seruni 
hemolytic  to  hu- 
man erythroc>-tes. 

Bauer  ±. 


±    .    + 

±    I    + 


Bauer  +. 
Bauer    -t-. 


Bauer?;  not  enough 
native   hemolysin. 
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Table  V. — Tabes  and  General  Paralysis. 


Num- 
ber. 


28 

38 

125 

126a 

1266 


141 
156 


183 


186 

189 
210 

212 

232 
250 
292 
296 
302 
303 
304 
305 
306 

307 
308 
309 
312 
313 
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350 
366 
369 

410 
413 

420 
439 

509 

517 

532 

535 


History  of 
Infection. 


7  years  ago 

10  years  ago 

31  years  ago 
20  years  ago 
20  years  ago 


20  years  ago 

13  years  ago 

Sore  30  years 
ago;  no  sec- 
ondaries 

7  years  ago 

Denied 
Denied 

Denied 

Denied 
15  years  ago 
Denied 
12  years  ago 
29  years  ago 
8  years  ago 
Denied 

12  years  ago 

14  years  ago 

18  years  ago 
25  years  ago 
35  years  ago 
18  years  ago 
Several    years 

ago 
Urethritis  fol- 
lowed by  sec- 
ondaries 
Denied 

13  years  ago 
Denied 

12  years  ago 

20  years  ago 

18  years  ago 
23  years  ago 

21  years  ago 
Denied 
Denied 

22  years  ago 


1 

k6 

Treatment. 

Wass 
man 

Well 

— 

+ 

Continuous     past     7 

± 

± 

months 

1  month 

± 

4- 

Poorly  until  lately 

. — 

None  for  past  5  wks. 

+ 

+ 

Not  stated 

— 

+ 

Continuous  for  past  4 

— 

4- 

years 

Not  stated 

— 

— 

15  injections  Hg.  sal- 

+ 

4- 

icylate  lately 

None 





36  injections  Hg.  sal- 

+ 

4- 

icylate 

None 

— 

— 

None 

-1--1- 

4-4- 

2  months 

± 

4-4- 

Not  stated 

+  + 

4-4- 

None 

-I--I- 

4- 

None 

+ 

— 

None 

+  + 

4-4- 

None 

— 

4- 

10  months 

4- 

— 

Not  known — consider- 

+ 

4- 

able 

None 

— 

— 

None 

+  + 

4-4- 

None 

— 

4- 

None 

— 

4- 

Not  stated 

— 

None 

+ 

4- 

None 

+  4- 

4- 

2  years 

— 

— - 

None 

+  + 

4-4- 

None 





4   months    injections 

+ 

— 

Hg.  salicylate 

Not  stated 

+ 

4- 

30  injections  Hg.  sal- 

— 

4-4- 

icylate  lately 

Many    injections     in 

± 

4- 

past  year 

None 

+  + 

4-4- 

None 

— 

— 

Not  stated 

+  + 

4-4- 

Remarks. 


Disease  apparently   station- 
ary. 


Same  as  126a.  Treatment 
stopped  to  see  if  reaction 
would  appear. 

No  treatment  imtil  tabes  apn 

peared  four  years  ago. 
Well-marked   Charcot   joint. 


Bauer — . 

Had     gumma     of      leg    six 

months  ago. 
Tabetic   symptoms   not  well 

marked. 


Also  has 
ease. 


aortic  valvular  dis- 


Also  has  aortic  valvular  dis- 
ease. 

Now  has  colon  bacillus  sa- 
premia. 


General  Paralysis. 


120 


124 
474 


Denied 


Denied 
Denied 


None 


i  None 
None 


4-4- 


4-        Marked      Ijinphocytosis 

I     spinal  fluid. 
4-         Early  in  the  disease. 
4-  4-      Symptoms  well  marked. 
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Table  VI.- 

—Congenital  Syphilis 

is 

Age.                       Symptoms. 

j   Treat- 
ment. 

Wasser- 
mann. 

1  Nogu- 
1     chi. 

Remarks. 

Years. 

154 

3       Idiocy,  anemia,  enlarged  lii 
frontal  bossfe 

er.     Little 

-f-     +  + 

225 

8       Deafness,  Hutchinson's  teeth.     Little 

+  -I-     + 

Cannot   tolerate  mercury. 

jaundice,  chorea 

234 

10        Saddle      nose,      Hutchinson's     None 

-l--f-  +  + 

Eight  brothers  and  sisters 

teeth,  frontal  bossse 

died 
has 

in  infancy.     Father 
optic  atrophv. 

237 

10       Congenital  keratitis 

None 

+  -I-     -1- 

Table  VII. — Spinal  Fluid  from  SjT)hilitic 

Patients. 

Diagnosis. 

History  of 
syptiilis. 

Evidence  of            | 
syphilis.               ss 

=      3.- 

Remarks. 

^-^ 

^ 

=     ^" 

91 

Tuberculous  men- 

Several   years 

Old  specific  scars          + 

-1- 

' 

ingitis 

ago 

98 

General  paralysis 

7  years  ago 

Not  stated 



117 

Cerebrospinal 
sjTshilis 

Denied 

Not  stated 

■    ,    

Blood  positive  one 
month  earlier. 

165 

Syphilis,    second- 
ary; uremia 

Not  obtained 

Rash 

■        

Patient  died  of 
uremia  next  dav. 

178 

Disseminated 
sclerosis 

Denied 

Not  stated 

± 



Blood  showed  weak 
positive  reaction. 

315 

Congenital    syph- 
ilis? 

Not  reported 

"Rash    that 
specific" 

looks 



From  child  five 
months  old. 

316 

Cimgenital    syph- 
ilis? 

Not  reported 

"Rash    that 
specific" 

looks 



From  child  six 
months  old. 

84 

Congenital    syph- 
ilis 

Not  reported 

Anemia,   malnutri- 
tion,         enlarged 

+ 

i 

!  From  child  three 
months  old. 

liver,  rash 

' 

Table  VIII. — Blood  a 

nd  Spinal  Fluid  from  Autopsies. 

I 

ilood  serum. 

6  ^         Anatomical  Diagnosis. 


Evidence  of  syphilis. 


Remarks 


63     Mitral  valvular  disease 


No  other 


219     Aortic      valvular      disease;     Aortic  disease;  cirrhosis    of    +  +     -I- 


syphilitic  hepatitis 

344     "SyphiUs" 

374     Tuberculosis,    chronic    pul- 
monary; aortitis;  pericard- 

itis;  chronic  nephritis 


liver 

Rupial  lesions  +       — 

-Aortitis;    cutaneous    syphi-      -I-    ,  — 

hde 


Spinal  fluids — Syphilitic. 


139     Syphilis,  \Tsceral 


185     Syphilitic  meningitis 
201     Aortic  valvular  disease 


Syphilitic    pneumonia; 
chronic  myocarditis;  syph- 
ilitic cirrhosis  of  liver;  in- 
ter.-^titial  orchitis 
Marked  thickening  of  pia 
Thickening  of  aortic  valves 


294     Pneimionia;    syphilitic   aor-     Aortitis 

titis 
364     Tuberculosis,    chronic    pul-     Hepatitis;    cutaneous  syph- 

monary;    syphilitic    hepa-       ilide 

titis 


Fluid  removed 
five  days  post- 
mortetn. 


—     +  + 
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Table  YIII. — Continued. 


Spinal  fluids — Not  syphilitic. 

Anatomical  Diagnosis. 

Evidence  of  syphilis. 

i-i 

Remarks. 

^■^ 

None 

^" 

251 

Pneumonia;   granular  epen- 

dymitis 

2r,'?, 

Carcinoma  of  pylorus 

None 

— 

— 

253 

Hemorrhage,  cerebral;  arte- 
rial sclerosis 

None 

— 

— 

295 

Tuberculosis,    chronic     pul- 
monary;  softening  of  pons 

None 

— 

— 

317 

Internal  hydrocephalus 

None 

~ 

■~ 

Primary,  secondary,  tertiary,  latent,  visceral,  and  congenital 
syphilis  are  tabulated,  as  also  tabes  and  general  paralysis.  ''  To 
these  are  added  the  results  of  the  examination  of  spinal  fluids  of 
syphilitics  obtained  by  lumbar  puncture  during  life  and  of  spinal 
fluids  and  blood  obtained  at  autopsy.  The  tabulation  is  arranged 
to  show  clearly  any  difference  in  results  by  the  two  methods.  When 
a  difference  was  found  at  first  examination,  the  reaction  was  repeated 
to  control  the  methods,  and  only  the  final  result  is  published. 

Summarized,  the  results  are  given  in  Table  IX : 

Table  IX. 


Num- 
ber. 

Wassermann. 

j 

Noguchi. 

Stage. 

Positive. 

Negative. 

Positive. 

Negative. 

Num- 

Per 

Num- 

Per 

Num- 

Per 

Num- 

Per 

ber. 

cent. 

ber. 

cent. 

ber. 
'     13 

cent. 

ber. 

cent. 

Primary       .... 

16 

13 

81 

3 

19 

81 

3 

19 

Secondary   .... 

76 

70 

92 

6 

8 

74 

97 

2 

3 

Tertiary        .... 

45 

37 

80 

8 

20 

40 

88 

5 

12 

Latent,  none    or   little 

1 

treated     .... 

39 

25 

64 

14 

36 

25 

64 

14 

36 

Latent,       fairly       well 

treated     .... 

46 

21 

46 

25 

54 

27 

60 

19 

40 

Visceral        .... 

60 

41 

68 

19 

32 

40 

66 

20 

34 

Tabes     

38 

22 

55 

16 

45 

1     26 

68 

12 

32 

General  paralysis   . 

3 

2 

67 

1 

33 

3 

100 

Congenital  .... 

4 

4 

100 

4 

100 

Autopsy  blood 

4 

4 

100 

9 

50 

2 

50 

Autopsy  spinal  fluid    . 

5 

1 

20 

4 

80 

3 

60 

2 

40 

Spinal  fluid  from  syph- 

ilitic patients 

8 

3 

37 

5 

63 

1 

12 

7 

88 

These  results  show  that  the  Noguchi  modification  in  5  to  20  per 
cent,  of  the  cases  was  more  delicate. 

With  the  spinal  fluids  the  Wassermann  method  seems  to  give  a 
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better  result,  as  is  also  the  case  with  the  blood  obtained  at  autopsy. 
The  number  of  postmortem  l)loods,  however,  is  so  small  that 
definite  conclusions  cannot  be  made,  but  that  this  material  is  satis- 
factory for  the  Wassermann  reaction  has  been  demonstrated  by 
Pick  and  Proskauer,-^  and  Fraenkel  and  ^luch.-*  The  latter,  how- 
ever, found  that  the  l:)lood  of  scarlet  fever  obtained  from  the  cadaver 
gave,  in  5  out  of  12  samples,  a  positive  reaction.  * 

Controls.  In  the  course  of  this  work  a  very  lar^e  number  of 
control  bloods  have  been  examined  with  negative  results  by  both 
methods.  These  may  be  classified  according  to  the  nature  of  the 
illness  under  the  headings:  Dermatological,  ^ledical,  Surgical, 
and  Neurological.  The  four  groups  include  91  bloods  and  16 
spinal  fluids,  as  follows: 

Blood  Controls.  Dermatological.  Acne  vulgaris,  4;  pit}Tiasis 
versicolor,  1;  dermatitis  herpetiformis,  2;  pyogenic  dermatitis,  1; 
eczema,  3;  erythema  multiforme,  2;  fibroma  moUuscum,  1;  ecthyma, 
1;  furunculosis,  1;  herpes  zoster,  1;  impetigo  contagiosa  1;  lupus 
vulgaris,  1;  lupus  erythematosus,  1;  lichen  planus,  1;  rosacea,  2; 
pemphigus,  1;  syphilophobia,  1;  tuberculosa  verrucosus  cutis,  1; 
chronic  ulcer  of  mouth,  1. 

Medical.  Arthritis  deformans,  2;  adiposis  dolorosa,  1;  bron- 
chitis, 1;  hepatic  cirrhosis,  2;  diabetes  mellitus,  1;  diphtheria,  1; 
fever  (unexplainedj,  1;  cerebrospinal  meningitis,  1;  tumor  of  lung, 
1;  tuberculosis,  7;  varicella,  1;  meningitis  (variety  not  stated),  1; 
chronic  cardiac  disease,  1. 

Surgical.  Suppurative  adenitis,  1;  balanitis,  1;  chancroids,  9; 
carcinoma,  11;  condylomata  acuminata,  1;  gonorrhoea,  3;  traumatic 
orchitis,  1;  tumor  of  chest,  1 ;  chronic  ulcer  of  leg,  4. 

Xeiirological.  Cerebral  tumor,  3;  hemiplegia,  4;  headaches,  3; 
spastic  paraplegia,  1;  paraplegia,  1;  vertigo,  1. 

Spinal  Fluid  Controls.  Tuberculous  meningitis,  9;  cerebro- 
spinal meningitis,  1;  meningitis  (variety  not  stated),  3;  gastro- 
enteritis with  meningeal  symptoms,  2;  alcoholic  cerebral  oedema,  1. 

The  controls  which  gave  a  reaction  may  be  divided  into  three 
classes:     (a)  Scarlet  fever;  (6)  leprosy;  (e)  miscellaneous. 

(a)  The  frequent  occurrence  of  a  positive  reaction  in  scarlet 
fever  has  been  much  (h'scussed,  and,  as  the  etiolotrv  of  scarlet  fever 
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is  unknown,  has  aroused  some  discussion  as  to  whether  or  not  a 
spirochete  may  be  concerned  in  the  causation  of  this  disease.  Much 
and  Eichelberg^^  report  as  positive  50  per  cent,  of  the  scarlet  fever 
bloods  which  they  examined.  Halbertstaedter,  Miiller,  and  Reiche^® 
report  5  out  of  10  cases,  and  Butler,"  4  cases,  positive.  On  the 
other  hand,  many  others  report  they  have  never  obtained  the  reaction 
in  this  disease.  My  results  are  given  in  Table  X,  where  it  may 
be  seen  that  in  8  cases  of  scarlet  fever  the  Wassermann  method 
gave  positive  results  in  12  per  cent.,  and  the  Noguchi  in  37  per 
cent. 

Table  X. — Scarlet  Fever. 


Number. 

Day  of 
disease. 

Wasser- 
mann. 

Noguchi. 

Number. 

262 
263 
278 
279 

Day  of 
disease. 

Wasser- 
mann. 

Noguchi. 

197 
198 
199 
200 

Seventh 
Seventh 
Fifth 
Fifth 

1    I  +  I 

+ 
+  + 

Sixth 
Eighth 
Sixth 
Third 

— 

+ 

(b)  Leprosy  has  been  studied  with  the  Wassermann  technique 
by  various  observers.  The  most  extensive  observations  are  by 
Jundell,  Elmkvist,  and  Sandman,^^  who  studied  26  cases,  of  which, 
4  gave  the  reaction.  Of  the  4  positive  cases,  3  were  of  the  tuber- 
cular and  one  of  the  maculo-anesthetic  type.  My  results  are 
shown  in  Table  XL  Of  3  cases,  1  gave  the  Wassermann,  2  the 
Noguchi  reaction.  By  the  Wassermann  method,  inhibition  was  only 
partial,  while  with  the  Noguchi  it  was  complete. 

Table  XI. — Leprosy. 


Number. 

Form  of  disease. 

Wasser- 
mann. 

+ 

Noguchi. 

+  + 
+  + 

Remarks. 

258 
327 
405 

Mixed 

Tubercular 
Maculo-anesthetic 

Marked  general  adenopathy. 
Repeated  with  same  result. 
Repeated  with  same  result,    but 
negative  wit  h  inactivated  serum. 

(c)  We  now  come  to  a  class  of  cases,  the  miscellaneous  group, 
which  are  of  the  utmost  importance  in  the  determination  of  the 
reliability  of  this  test.     These  are  summarized  in  Table  XII. 

Among  these,  only  one  gave  the  Wassermann  reaction.  This 
was  a  boy  with  varicella,  who  presented  strong  evidences  of  con- 
genital syphilis.     No  family  history  pointing  to  syphilis  could  be 
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obtained,  and,  unfortunately,  the  case  disappeared  from  observa- 
tion, so  that  the  test  could  not  be  repeated  after  the  varicella  had 
subsided.  Hence  it  could  not  be  accurately  determined  whether 
this  disease  was  the  cause  of  the  reaction  or  not.  Two  cases  of 
arthritis  deformans  gave  a  positive  Xoguchi  reaction;  this  is  of 
interest  in  that  Noguchi  has  found  his  test  to  frequently  give  inhibi- 
tion in  this  disease.  In  most  of  the  other  cases  giving  the  reaction, 
the  blood  was  sent  for  diagnosis,  the  clinician  suspecting  syphilis  in 
each  case,  but  having  little  evidence  to  substantiate  this  diagnosis. 
Syphilis  could  not  be  absolutely  excluded  clinically  in  any  instance. 


Table  XII. — Cases  not  Syphilitic 

Giving  a  Positive  Reaction. 

Num- 
ber. 

Diagnosis. 

OS  g 

3.-: 

1" 

Remarks. 

Arthritis  deformans 

^a 

21 

_ 

+ 

Also  done  by  Dr.  Noguchi  with  same  re- 

sult. 

22 

Arthritis  deformans 

— 

+ 

Also  done  by  Dr.  Noguchi  with  same  re- 
sult. 

93 

Varicella;  congenital  syph- 
ilis? 

+ 

4- 

Probably  has  congenital  syphilis.  Evi- 
dence: Malnutrition,  notched  teeth, 
frontal  bossae. 

169 

Tuberculosis        verrucosa 
cutis 

— 

± 

Diagnosis  confirmed  by  histological  ex- 
amination. 

208 

Chancroids;  eczema 

— 

± 

Had  chancroids  one  year  ago;  no  sec- 
ondarj'  symptoms. 

231 

Dilatation,    chronic     car- 
diac 

± 

One  clinical  diagnosis  was  acute  aortitis. 
All  venereal  disease  and  symptoms 
denied. 

273 

Leucoderma 

— 

+  + 

Boy;  no  other  evidence  of  syphilis. 

338 

Normal  man 

— 

+ 

Father  of  boy  with  brain  tumor.  Denies 
all  symptoms  of  venereal  disease. 

340 

Amyotrophic  lateral  scle- 
rosis 

— 

+  4- 

Foreigner  in  whom  history  was  difficult 
to  obtain. 

381 

Carcinoma  of    penis — be- 
fore operation 

— 

+ 

Micro.scopic  e.xamination  confirmed  diag- 
nosis. 

381 

Same  case  after  operation 

— 

4- 

Negative  with  inactivated  serum. 

482 

Generalized  dermatitis 

— 

+ 

Negative  with  inactivated  serum. 

483 

Erythromelalgia;    arterial 
sclerosis 

— 

+ 

Negative  with  inactivated  serum.  Denies 
all  evidence  of  syphilis. 

384 

Epileptiform  attacks 

— 

4- 

Negative  with  inactivated  serum. 

506 

Nephritis;  chronic  uremia 

— 

4-4- 

Negative  with  inactivated  serum. 

516 

Monoplegia 

4- 

Negative  with  inactivated  serum.  No 
history  of  syphilis.  Had  gonorrhoea 
several  years  ago. 

519 

Traumatic  arthritis 

4- 

Negative  with  inactivated  serum.  Pa- 
tient has  general  adenopathy.  No  other 
specific  symptoms. 

524 

Herpes  progenitalis 

4- 

Negative  with  inactivated  serum.  Had 
herpes  four  weeks  ago.  No  other 
specific  symptoms. 

Noguchi  ascribes  great  importance  to  the  various  grades  of 
reaction.  Complete  or  marked  inhibition  he  regards  as  diagnostic, 
while  slight  inhibition  he  considers  as  an  indication  for  further 
treatment  in  those  cases  in  which  the  diagnosis  of  syphilis  has 
previously  been  made.     The   17  cases  (Xo.  381   is  considered  as 
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one)  reported  in  Table  XII  show  3  with  complete  and  11  with 
marked  inhibition,  or  a  total  of  14  diagnostic  reactions.  This 
number  of  positive  results  in  non-syphilitics  would  appear  to  be 
too  high  for  unconditional  acceptance  of  the  method. 

The  cause  of  the  increased  sensitiveness  of  the  Noguchi  method 
is  apparently  due  to  two  factors:  (1)  A  small  antibody  content 
is  not  masked  by  the  presence  of  a  large  amount  of  native  hemo- 
lysin; (2)  the  serum  used  is  not  inactivated.  Sachs^^  last  year 
called  attention  to  the  fact  that  active  serum  gave  a  stronger  reac- 
tion than  inactive,  but  that  with  such  serum  positive  reactions  were 
obtained  in  non-syphilitic  individuals.  Boas^"  reported  similar 
results,  and  showed  that  active  serum  is  two  to  four  times  more 
powerful  than  inactive,  and  that  the  reaction  appears  earlier  and 
persists  longer  with  active  serum.  He  further  presented  a  list  of 
45  non-syphilitics  giving  a  positive  reaction  with  active  serum, 
but  reacting  negatively  when  the  same  serum  was  inactivated. 
From  his  work  he  concludes  that  it  is  not  safe  to  employ  active  serum, 
and  condemns  the  Tschernogubow  method  because  such  serum 
is  used.  Applying  such  observations  and  deductions  to  the  study 
of  the  Noguchi  method  leads  to  the  conclusion  that  both  the 
increased  number  of  specific  reactions  and  the  few  non-specific  ones 
are  due  to  the  use  of  active  serum.  This  does  not  destroy  the  value 
of  the  Noguchi  method,  because  inactive  serum  can  readily  be 
employed  instead  of  active.  Referring  to  Table  XII,  it  will  be 
noted  that  the  last  8  cases  gave  results  corresponding  to  the  Wasser- 
mann  reaction  when  inactive  serum  was  used.  In  these  tests  the 
active  serum  was  employed  in  the  amount  of  one  drop,  which  corre- 
sponds to  0.02  c.c.  With  the  inactive  serum  0.08  c.c.  was  used, 
the  proportion  of  human  serum  to  guinea-pig  serum  being  2  to  1, 
the  same  as  is  employed  in  the  Wassermann  reaction.  I  believe 
the  use  of  active  serum  explains  the  non-specific  reaction  with  the 
Noguchi  method  in  some  cases,  and  am  now  working  on  this  phase 
of  the  question.     The  results  of  such  work  will  shortly  be  published. 

When  one  compares  the  different  methods,  the  advantages  of 
Noguchi 's  technique  make  it  most  attractive.  The  small  amount 
of  serum  required,  the  ease  of  preserving  the  reagents,  and  the 
fact  that  one  does  not  require  a  constant  supply  of  sheep's  blood 
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are  important  points  in  its  favor,  but  to  put  it  into  the  hands  of 
untrained  workers  seems  to  me  most  undesirable.  Good  controls 
are  needed  for  each  test,  and  the  more  that  are  introduced  the  more 
accurate  are  the  results.  Only  those  having  special  training  in 
hemolytic  work  and  serum  diagnosis  can  appreciate  the  difficulties 
of  such  a  complicated  method.  To  obtain  reliable  results,  the 
work  should  be  done  under  favorable  conditions,  by  one  who  has 
been  trained  in  laboratory  methods.  To  place  the  material  in 
the  hands  of  inexperienced  workers  would  bring  the  method  into 
disrepute,  for  results  would  be  too  uncertain.  The  enormous 
responsibility  assumed  by  one  in  making  a  diagnosis  would  seem 
to  require  at  least  as  much  experience  as  is  expected  of  a  bacteri- 
ologist or  clinical  laboratory  worker. 

Conclusions.  1.  The  Wassermann  reaction  is  a  fairly  definite 
diagnostic  measure.  A  positive  reaction  practically  always  means 
syphilis.  Negative  findings  give  only  presumptive  evidence  of  the 
absence  of  syphilis. 

2.  The  Bauer  modification  is  not  reliable  because  of  the  inconstant 
content  of  native  hemolysin  to  sheep  cells.  A  large  antisheep  hemo- 
lytic content  will  mask  a  partial  complement  fixation. 

3.  The  Noguchi  reaction  is  more  readily  applied  and  the 
materials  are  more  easily  procured  and  kept  than  with  the  Wasser- 
mann method.  It  is  also  more  sensitive  than  the  Wassermann 
reaction. 

4.  This  increased  sensitiveness,  however,  sometimes  causes  a 
positive  reaction  with  non-specific  sera  which  give  a  negative 
Wassermann  reaction.  Experiments  now  under  w^ay  seem  to 
indicate  that  this  may  be  avoided  by  the  use  of  inactive  serum. 

I  wish  to  express  my  thanks  to  Dr.  Xoguchi  for  instruction  in  the 
technique  of  the  original  Wassermann  method,  for  placing  the 
technique  and  materials  for  his  method  in  my  hands,  and  also 
for  controlling  in  large  part  the  early  portion  of  my  work. 

The  clinical  material  for  this  work  has  been  obtained  through 
Dr.  Fordyce,  who  placed  the  cases  in  the  Dermatological  Depart- 
ment of  the  College  Clinic  and  in  his  wards  at  the  City  Hospital 
at  my  disposal;  also  through  Drs.  Van  der  Poel,  of  the  Genito- 
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urinarv  Department,  Stevens  and  Barringer,  of  the  Out-patient 
Department,  of  Bellevue  Hospital;  and  Drs.  Norris  and  Crowell, 
of  the  Pathological  Staff  of  Bellevue  Hospital.  To  these  gentle- 
men, as  well  as  to  Dr.  R.  J.  Wilson,  of  the  Willard  Parker  Hospital, 
and  to  Dr.  Joseph  Collins,  I  am  deeply  indebted. 
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THE    VALUE    OF   THE    WASSERMANN   REACTION    IN 
CARDIAC  AND  VASCULAR  DISEASE. 

By  JOSEPH  COLLINS,  M.D.,  .ocd  B.  SACHS,  M.D., 

OF    NEW    YORK. 


The  importance  of  s}-philis  as  an  etiological  factor  in  the  causa- 
tion of  arterial  disease  has  been  appreciated  many  a  year.  Ambroise 
Pare,  ]Morgagni,  and  Virchow  have  insisted  on  this  relationship. 
]\Iore  recently,  Heller  and  Doehler  have  shown  that  the  larger  arteries, 
particularly  the  aorta,  exhibit  special  changes  due  to  s^'philis. 
Heller  thought  these  changes  to  be  miliary  gummata  in  the  aorta, 
the  changes  occurring  chiefly  in  the  adventitia  and  media,  and  sug- 
gested that  the  process  be  designated  as  a  mesaortitis  s^'philitica. 
Chiari  preferred  to  speak  of  it  as  a  mesaortitis  productiva. 

The  same  relation  that  exists  between  s^'philis  and  aortic  disease 
has  also  been  claimed  for  aneurysm.  Many  of  the  physicians  of  the 
seventeenth  century  were  so  much  impressed  with  the  importance  of 
sx'philis  in  the  production  of  aneurysm  that  they  described  a  special 
variety  to  which  the  name  venereal  aneurysm  (Lancisi)  was  given. 
The  later  studies  on  mesaortitis  s^'philitica  have  substantiated  these 
earlier  views.  But  it  has  always  been  unfortunate  that  in  encounter- 
ing a  case  of  aneurysm  or  of  aortic  disease  occurring  in  middle  or  in 
late  adult  life,  it  was  impossible  to  determine  from  a  consideration 
of  the  clinical  facts  whether  or  not  these  conditions  were  of  syphilitic 
origin,  even  though  all  other  common  determining  causes  of  the 
disease  were  absent.  If  we  conceive  that  endarteritis  s^'philitica  is 
a  common  occurrence  in  the  aorta,  we  may  readily  understand  how 
gummatous  changes  in  the  tunica  media  may  give  rise  by  slow  stages 
to  the  development  of  an  aneurysm. 

It  has  been  customary,  if  not  universally  prevalent,  to  treat  aneu- 
rysms by  the  administration  of  iodide  of  potassiiun.  From  a  careful 
study  of  the  later  manifestations  of  constitutional  s\-philis,  particu- 
larly as  they  affect  the  vascular  and  nervous  systems,  we  are  con- 


352  COLLINS,    SACHS:    THE    WASSERMANX    REACTION 

vinced  that  in  these  conditions  the  iodides  are  of  very  httle  avail, 
except  that  they  may  aid  in  the  absorption  of  the  gummatous  thicken- 
irigs.  On  the  other  hand,  we  are  equally  impressed  with  the  fact, 
gained  by  experience,  that  for  these  late  manifestations  of  syphilis 
mercurial  treatment  is  our  chief  reliance.  Everything  points,  there- 
fore, to  the  importance  of  finding  corroborative  evidence  for  the  sus- 
picion that  in  any  given  case  of  cardiac  or  vascular  disease  syphilis  has 
been  the  most  important  factor.  The  uncertainity  of  former  years 
has  been  replaced  by  the  gratifying  results  obtained  by  recent  sero- 
diagnostic  methods.  The  Wassermann  reaction,  if  positive,  proves 
with  considerable  accuracy  that  an  active  syphilitic  poison  is  still 
circulating  in  the  system.  We  were  glad,  therefore,  to  follow  the 
lead  of  Julius  Citron^  in  determining  by  this  method  the  frequency 
of  syphilis  in  cases  of  aortic  insufficiency ;  but  instead  of  limiting  our 
incjuiry  to  this  one  form  of  vascular  disease,  we  have  included  aneu- 
rysms and  other  cardiac  and  arterial  conditions.  During  the  past 
winter  such  tests  have  been  made  upon  cases  that  have  come  into 
the  general  medical  service  of  one  of  us  at  the  City  Hospital,  and  into 
the  neurological  and  medicaP  service  of  the  other  at  Mount  Sinai 
Hospital. 

As  for  the  method  pursued  in  these  tests,  Dr.  Sachs,  in  association 
with  Dr.  Castelli,  has  adhered  to  the  classic  form  of  the  test  as  it  is 
now  practised  in  Berlin  by  the  Wassermann  school,  the  only  varia- 
tion from  the  original  method  consisting  in  the  substitution  of  an 
alcohohc  extract  of  the  liver  of  a  syphilitic  foetus  for  the  aqueous 
extract.  All  the  precautions  insisted  upon  by  the  Wassermann 
school  were  practised  and  the  quality  and  strength  of  the  reagents 
tested  in  every  series  of  examinations;  control  tests  were  instituted 
liberally,  so  that  we  are  willing  to  vouch  for  the  accuracy  of  the 
results.  The  Wassermann  reaction,  cumbersome  as  it  may  seem, 
and  demanding  much  time  and  patience  on  the  part  of  the  examiner, 
has,  after  all,  stood  the  test  of  several  years,  and  the  results  obtained 
by  this  method  have  been  universally  accepted.  The  few  excep- 
tional and  contradictory  findings  which  have  been  published,  par- 

1  Berl.  klin.  Wochenschrift,  1908,  No.  48. 

-  Dr.  Sachs  wishes  to  express  his  indebtedness  to  Drs.  Rudisch,  Manges,  and  Brill  for  their 
courtesy  in  aiding  him  in  this  inquiry. 
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ticularly  in  some  acute  infectious  diseases,  do  not  militate  against 
the  worth  of  the  method  in  the  vast  majority  of  cases  of  syphiHtic 
origin/ 

We  were  interested  chiefly,  however,  in  the  cUnical  facts,  and  in 
order  to  avoid  criticism  it  seemed  best  in  this  study  to  adhere  strictly 
to  the  original  Wassermann  technique.  These  cardiac  cases  con- 
stitute only  a  part  of  over  250  cases  examined  by  us  by  the  Wasser- 
mann method,  and  basing  our  opinion  on  this  larger  experience,  we 
are  persuaded  that  a  positive  Wassermann  reaction  implies  active 
sx'philis.  Negative  findings  are  not  so  significant.  In  spite  of  a 
negative  reaction,  active  lues  may  exist,  and  yet  we  doubt  whether 
this  is  frequently  the  case.  ^Mien  a  negative  reaction  follows  upon 
a  positive  reaction  in  the  course  of  antisyphilitic  treatment,  a  nega- 
tive reaction  signifies  a  gradual  disappearance  in  the  system  of  an 
active  luetic  poison.  So  much  for  the  method  and  for  the  deductions 
to  be  made  therefrom. 

Returning  to  the  consideration  of  cardiac  and  vascular  conditions, 
we  may  note,  first  of  all,  that  we  have  had  five  cases  (2,  16,  30,  32,  35) 
of  aneurysm,  four  of  the  cardiac  aorta,  and  one  of  the  innominate. 
The  Wassermann  reaction  was  positive  in  each  of  them.  Two  of 
these  five  patients  admitted  having  had  s\'philis,  two  denied  it,  and 
one  had  had  chancroid.  If  the  test  is  reliable  as  indicating  the 
existence  of  s}'philis,  it  is  seen  how  little  importance  is  to  be  given 
to  the  patient's  denial  of  the  infection.  This  series  is  a  relatively 
small  one,  and  we  are  not  willing  to  infer  that  a  positive  reaction  will 
be  found  in  all  cases  of  aneurysm.  On  the  other  hand,  there  are 
cases  in  which  the  physical  signs  as  well  as  symptoms  indicate  the 
existence  of  aneurysm  in  which  the  occurrence  of  a  negative  Wasser- 
mann reaction  leads  to  some  doubt  as  to  the  accuracy  of  the  diagnosis. 
This  was  so  in  the  case  of  a  physician,  aged  fifty  years,  who,  when 
he  was  thirty,  contracted  syphilis.  He  was  treated  by  a  prominent 
syphilologist  in  the  city  where  he  lived,  and  was  pronounced  cured. 

1  At  a  later  period  one  of  us  will  have  occasion  to  refer  to  some  of  the  modifications  of  this 
method  which  have  been  proposed.  Incidentally,  however,  we  may  refer  to  the  fact  that  in 
a  series  of  forty-five  cases  examined  by  Drs.  Castelli  and  Sachs,  according  to  the  old  method, 
and  by  Dr.  Noguchi,  according  to  his  new  method,  the  results  were  in  almost  entire  agreement, 
so  that  there  is  little  doubt  that  Dr.  Noguchi's  method  will  prove  a  most  welcome  addition 
to  the  serodiagnostic  procedures. 

Am  Phys  23 
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Every  year  after  that  time,  until  the  onset  of  his  present  symptoms, 
he  took  iodide  of  potassium  for  some  weeks.  About  ten  years  ago 
he  began  to  have  abdominal  pain.  Failing  to  get  relief,  he  had  a 
laparotomy  done.  This  revealed  the  existence  of  a  kink  of  the  colon. 
After  the  operation  he  was  free  from  pain  for  some  years.  Two 
years  ago  he  began  to  have  pain  in  the  back,  which  was  often  so 
intolerable  that  morphine  had  to  be  given.  A  diagnosis  of  aneurysm 
had  been  made,  but  the  negative  reactions  to  the  Wassermann  test 
had  much  weight  in  deciding  against  that  diagnosis. 

It  is  generally  admitted  that  incompetency  of  the  aortic  valves 
is  sometimes,  perhaps  frequently,  due  to  syphilis,  i.  e.,  to  a  syphilitic 
endocarditis,  and  there  is  no  doubt  that  degeneration  of  the  myo- 
cardium is  likewise  the  result  of  the  same  infection.  Adler^  has 
insisted  that  syphilis  should  be  considered  a  possible  cause  in  every 
case  of  heart  disease,  and  has  also  uttered  the  warning  that  in 
every  case  of  syphilitic  infection  the  heart  should  be  carefully 
investigated.  Realizing  the  rarity  of  gumma  of  the  myocardium 
and  of  sclerogummatous  arteritis,  he  has  dwelt  upon  the  necessity 
of  recognizing  syphilitic  myocarditis,  i.  e.,  a  primary  interstitial 
myocarditis  associated  with  panarteritis.  He  has  cited  the  histories 
of  several  patients  who  recovered  under  rigorous  antisyphilitic 
medication.^ 

The  question  that  confronts  us  as  practising  physicians  is.  Can 
we  distinguish  cases  of  endocarditis  or  of  myocarditis  of  syphilitic 
origin  from  those  due  to  other  causes?  Until  the  advent  of  the 
Wassermann  test  the  only  way  of  determining  this  was  by  the  results 
of  treatment.  From  empiric  knowledge  the  syphilitic  cases  could 
be  suspected;  neither  from  symptoms  nor  physical  signs  could  it 
be  said  that  the  heart  lesion  was  of  syphilitic  origin.  A  case  of  aortic 
incompetency  of  rheumatic  origin  presents  the  same  clinical  signs 
as  does  one  of  syphilitic.  We  are  therefore  unable  to  determine 
from  a  consideration  of  the  clinical  facts  alone  whether  or  not  specific 
medication  should  be  employed.  AMien  such  doubt  exists  the 
Wassermann  test  will  be  of  greatest  value  to  us,  for  although  the 

1  New  York  Medical  Journal,  October  22,  1898;  Medical  Record,  February  20,  1904. 
^  Wright  and  Richardson  (Boston  Medical   and  Surgical  Journal,  1909,  vol.  clx,  539)  have 
found  structures  identical  with  spirocheta  pallida  in  five  cases  of  aortitis. 
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absence  of  the  Wassermann  reaction  does  not  disprove  the  existence 
of  s}'philis,  its  presence  certainly  justifies  antisyphilitic  medication. 
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1  Even  at  autopsy  the  syphilitic  nature  of  disease  was  suspected,  but  could  not  be  proved; 
the  Noguchi  test  was  also  negative. 
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Among  the  cases  studied  by  us  there  were  thirteen  in  which  the 
disease  was  limited  ahnost  entirely  to  the  aortic  valve.  Of 
these  (Nos.  1,  4,  8,  15,  17,  19,  20,*  21,  22,  25,  26,  28,  29),  only 
one  gave  a  negative  reaction  and  two  a  weak  positive;  all  the 
others  were  strongly  positive.  In  92  per  cent,  of  cases  of  aortic 
disease  a  positive  reaction  was  obtained;  in  77  per  cent,  it  was 
strongly  positive.  Citron  found  this  to  be  the  case  in  62.6  per  cent, 
of  his  cases.  In  his  and  in  our  series  the  percentages  are  so  high 
that  one  cannot  doubt  the  importance  of  syphilis  as  an  etiological 
factor  in  the  causation  of  this  condition.  Of  these  thirteen  cases, 
eight  acknowledged  a  previous  specific  infection;  in  the  other  five  it 
was  either  unknown  or  denied.  We  have  had  five  cases  (Nos.  12, 
18,  24,  27,  36)  in  which  there  was  both  aortic  and  mitral  disease. 
In  this  series  there  was  one  positive,  two  weakly  positive,  and  two 
negative.  This  proves  that  when  there  is  a  combined  lesion  of  the 
mitral  and  aortic  valves,  rheumatism  and  other  forms  of  endo- 
carditis vie  in  etiological  importance  with  those  due  to  syphilis.  In 
eleven  cases  of  mitral  disease  alone  the  Wassermann  test  was  made, 
and  of  these,  two  were  positive  and  nine  were  negative.  In  all  of 
these  specific  infection  was  either  unknown  or  denied. 

Although  it  was  not  our  purpose  to  include  cases  of  arteriosclerosis 
or  cases  of  dilated  aorta  accompanied  by  generalized  arterial  scle- 
rosis, there  were  two  such  cases  (7,  9)  in  our  series,  one  of  which 
gave  a  positive  and  the  other  a  negative  Wassermann  reaction. 

In  a  case  seen  by  one  of  us  in  the  Neurological  Wards  of  Mount 
Sinai  Hospital,  a  curious  light  was  thrown  by  the  Wassermann  test 
on  a  condition  that  seemed  unusually  puzzling.  The  patient,  a 
young  man,  aged  thirty  years,  in  good  general  physical  condition,  had 
sustained  an  apoplectic  seizure  followed  by  a  left  hemiplegia.  The 
hemiplegic  attack  came  on  gradually  without  loss  of  consciousness, 
after  the  fashion  of  a  hemiplegia  due  to  thrombosis  and  not  to 
embolism.  His  heart  exhibited  all  the  signs  of  an  aortic  and  mitral 
insufficiency  from  which  the  occurrence  of  embolism  could  easily 
have  been  explained.  In  this  case  the  Wassermann  reaction  was 
positive,  and  in  vi6w  of  such  positive  reaction  it  seems  to  us  fair  to 
infer  that  the  resulting  hemiplegia  was  not  directly  due  to  the  cardiac 
condition,  but  that  there  was  unquestionably  a  widespread  specific 
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endarteritis,  which,  as  in  so  many  other  cases,  was  responsible  for  a 
hemiplegia  due  to  thrombosis. 

The  value  of  this  test,  from  the  point  of  view  of  therapeutics,  was 
well  demonstrated  by  the  following  case: 

A  young  man,  aged  thirty-seven  years,  was  admitted  to  the 
City  Hospital  with  symptoms  which  suggested  aneurysm,  but  the 
preponderance  of  evidence  was  finally  in  favor  of  incompetency  of 
the  aortic  valves.  The  diastolic  murmur  over  the  entire  aortic  area, 
which  was  propagated  down  the  sternum,  the  Flint  murmur,  the 
forcible  apex  beat,  and  the  h^-pertrophy,  despite  the  apparent 
difference  in  the  radial  pulses,  indicated  aortic  regurgitation.  The 
patient  made  marked  improvement  under  rest  and  mercurial  medica- 
tion, which  was  pushed  to  the  extreme  as  a  result  of  a  positive 
Wassermann  finding. 

A  positive  finding  helped  to  confirm  the  diagnosis  of  aneurvsm 
in  the  following  case: 

A  negro,  aged  fifty-three  years,  who  had  had  a  chancre  at  twenty, 
complained  of  dyspnoea  one  year  previous  to  his  admission  to  the  City 
Hospital.  Six  months  later  he  began  to  cough  and  to  have  trouble 
in  swallowing,  and  about  this  time  he  complained  also  of  pain  over 
the  sternum.  Phvsical  examination  revealed  a  tracheal  tug,  no 
pulsation  of  the  neck,  a  soft,  blowing  systolic  murmur  over  the  entire 
upper  part  of  the  sternum,  profound  dulness  over  the  transverse 
arch  of  the  aorta,  and  a  distinct  difference  in  the  volume  of  the  radial 
pulses.  He  had  likewise  a  chronic  interstitial  nephritis.  The 
aneurysm  ruptured  into  the  left  pleural  cavity,  the  aorta  presented 
a  large  sacculated  aneurvsm  about  15  cm.  in  diameter,  which  has 
its  opening  into  the  aorta  in  the  lower  part  of  the  transverse  arch; 
anteriorly  it  pressed  against  the  sternum.  The  left  lung  was  adherent 
to  the  aneur\^smal  sac.  There  was  a  rupture  of  the  aneurysm  about 
the  centre  of  the  anterior  wall  along  the  line  of  adhesion  of  the  lung. 
The  left  recurrent  laryngeal  nerve  was  involved  in  the  adhesions. 

In  the  tables  appended  to  this  article  the  main  facts  upon  which 
our  conclusions  are  based  will  be  stated  in  condensed  fashion.  These 
are:  (1)  From  a  study  of  thirty-six  cases  of  cardiac  and  vascular 
disease,  the  importance  of  syphilis  as  a  causative  factor  is  estab- 
lished in  a  very  large  percentage  of  all  the  cases;  (2)  the  highest 
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percentage  was  obtained  in  cases  of  aneurysm,  in  which  a  positive 
Wassermann  reaction  was  obtained  in  all  of  five  cases.  In  the  cases 
of  aortic  disease  ten  out  of  thirteen  cases  gave  a  strongly  posi- 
tive reaction,  two  gave  a  weak  positive  reaction;  (3)  in  marked  con- 
trast to  this  are  the  cases  of  diffuse  chronic  endocarditis  affecting 
the  mitral  valve,  in  which  only  one  of  the  seven  cases  gave  a  positive 
reaction.  The  inference  is  justified  that  rheumatic  and  other 
infectious  agencies  are  a  much  more  potent  etiological  factor  in 
diffuse  chronic  endocarditis  than  is  syphilis.  Taking  all  these  facts 
into  consideration,  there  can  be  little  doubt  that  when  we  have  pro- 
nounced symptoms  of  aneurysm  or  of  aortic  disease  it  is  well  to 
suspect  syphilis,  even  though  the  manifestations  may  be  latent. 
Citron  is  no  doubt  right  in  believing  that  syphilis  is  by  far  a  commoner 
cause  of  aortic  insufficiency  than  the  history  and  the  clinical  findings 
would  seem  to  suggest.  Even  in  those  cases  in  which  articular 
rheumatism  and  other  infectious  agents  may  have  played  some  sort 
of  role,  and  in  which  metallic  poison  or  abuse  of  alcohol  or  of  nicotine 
be  admitted,  if  a  Wassermann  reaction  gives  positive  results,  anti- 
syphilitic  treatment  should  be  instituted  whatever  else  may  have 
been  discovered  regarding  the  antecedent  history  of  the  patient.  No 
doubt  articular  rheumatism  and  s^'philis  occur  often  enough  in  one 
and  the  same  individual,  and  if  the  course  of  antisyphilitic  treatment 
has  been  decided  upon,  we  may  at  least  ask  that  it  be  properly 
administered.  Without  entering  upon  the  many  mooted  points 
in  this  therapeutic  controversy,  we  are  in  favor  of  the  routine  treat- 
ment by  hypodermic  injection  of  mercury.  We  leave  the  choice 
of  a  soluble  or  insoluble  salt  to  the  experiences  or  the  prejudices 
of  the  individual  practitioner.  Our  best  results  have  been  obtained 
by  the  use  of  deep  sublimate  injections.  It  may  be  argued  that 
little  is  to  be  expected  from  antisyphilitic  treatment  in  an  advanced 
case  of  aortic  insufficiency  or  of  aneurysm.  In  some  of  our  cases 
marked  improvement  in  the  cardiac  and  vascular  symptoms  has 
followed  upon  such  treatment,  but  even  if  the  vascular  system 
would  not  improve  upon  the  mercurial  treatment,  a  positive  Wasser- 
mann reaction  would  justify  vigorous  specific  treatment  for  the  pur- 
pose of  preventing  serious  syphilitic  involvement  of  other  organs 
and  systems  of  the  body. 
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DISCUSSION. 


Dr.  B.  Sachs:  I  merely  wish  to  say  that  I  was  happy  to  be  able  to  cooperate 
with  Dr.  Collins  in  this  special  investigation.  We  are  personally  responsible  for 
the  serological  examinations,  and  this  series  of  about  30-odd  cases  represents 
onlv  a  part  of  some  250  or  more  for  which  I  have  held  myself  responsible,  and 
which  I  have  personally  done  and  supervised.  The  facts,  as  brought  out  by  Dr. 
Collins,  are,  on  the  whole,  in  agreement  with  the  opinion  I  have  held,  and  I  will 
say  no  more  about  that  part  of  the  subject,  although  I  think  the  points  he  had 
made  are  well  worth  insisting  on. 

So  far  as  the  method  employed  in  these  cases  was  concerned,  I  wish  to  say 
that,  together  with  Dr.  Costelli,  I  have  adhered  absolutely  to  the  original  Wasser- 
mann  method  as  we  acquired  it  during  a  stay  in  Berlin.  Of  the  modifications 
proposed  since,  some  are,  no  doubt,  praiseworthy;  others,  like  that  of  Xoguchi, 
extremely  ingenious,  but  it  seems  to  me  that  at  the  present  time  the  important 
thing  is  to  find  out  what  is  the  relation  of  the  reaction  to  the  clinical  conditions. 
The  modifications  of  the  method  will  follow  later  on,  and  I  have  no  doubt  the 
method  of  Xoguchi  will  have  a  great  many  followers,  but  we  have  considered  it 
best  to  adhere  to  the  original  method  so  as  not  to  subject  ourselves  to  any  criti- 
cism as  to  the  results  obtained.  In  regard  to  the  Noguchi  method,  Dr.  Xoguchi 
himself  was  kind  enough  to  examine  45  of  my  series  of  cases  according  to  his 
method,  and  we  examined  them  according  to  the  Wassermann  method.  There 
was,  on  the  whole,  a  remarkable  agreement  between  the  findings  of  the  two 
methods.  The  only  fact  brought  out  thus  far  is  that  the  X'oguchi  method  is  ever 
sensitive,  that  it  gave  positive  reactions  in  cases  in  which  Wassermann  would  not 
have  obtained  a  positive  reaction.  For  instance,  in  a  case  of  metastatic  carcinoma 
which  I  remember  it  was  hard  to  account  for  the  fact  that  a  reaction  was  obtained. 
I  do  not  wish  to  criticise  the  method.  Those  of  you  who  will  become  acquainted 
with  it  will  find  it  very  ingenious. 

So  far  as  the  value  of  the  method  itself  is  concerned,  I  hope  at  a  later  occasion, 
in  June,  to  report  fully  upon  my  experience  with  regard  to  nervous  diseases.  I 
would  only  like  to  give  this  impression  as  a  result  of  a  year's  experience  with  this 
method,  that  if  it  is  properly  adapted,  and  if  the  tests  are  properly  and  carefully 
made,  there  is  an  immense  deal  of  information  and  comfort  to  be  got  out  of 
this  serum  test.  It  is  of  great  value,  it  seems  to  me,  in  a  large  number  of  doubtful 
conditions.  In  my  experience  with  a  series  of  cases,  in  which  the  diagnosis 
of  a  possible  syphilitic  condition  was  in  doubt,  the  diagnosis  was  made  by 
the  help  of  the  reaction,  and  was  then  confirmed  in  several  instances  by  post- 
mortem examination.  I  am,  then,  of  the  opinion — and  I  wish  to  emphasize  it — 
that  we  have  been  rather  slow  in  adopting  the  Wassermann  reaction  at  the  hos- 
pitals, not  only  in  Xew  York  City,  but  in  other  cities.  I  think  we  should  take 
courage,  and  have  the  examinations  made  in  doubtful  states;  in  fact,  in  all  con- 
ditions in  which  a  syphilitic  etiology  is  suspected.    The  results,  as  I  say,  have 
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been  extremely  gratifying  to  me  personally,  and,  while  they  are  all  agreed  that  a 
negative  reaction  does  not  preclude  the  possibility  of  syphilis,  I  think  we  can  also 
agree  to  this,  that  when  there  is  a  positive  reaction  present  there  is  every  reason  to 
proceed  vigorously  with  antisyphilitic  treatment. 

Dr.  Flexner:  The  matter  of  sensitiveness  in  the  reaction  is  one  not  to  be 
lightly  disposed  of.  Unless  there  can  be  shown  some  serious  objection  to  a  sensi- 
tive method  of  syphilis,  it  is  to  be  preferred  to  a  less  sensitive  one.  I  should  not  be 
willing  to  accept  a  small  number  of  instances  of  apparent  supersensitiveness  as 
a  drawback,  but,  quite  to  the  contrary,  this  very  sensitiveness  may  serve  to  dis- 
cover a  larger  number  of  cases  of  light  infection  than  is  the  case  with  the  original 
Wassermann  method.  Moreover,  the  Noguchi  method  is  capable  of  taking  the 
serodiagnosis  out  of  the  pathological  or  bacteriological  laboratory,  and  bringing 
it  in  the  reach  of  physicians  who  possess  sufficient  technical  training  to  carry  out 
a  blood  count  or  hemoglobin  estimation,  which  is  itself  a  great  advantage. 


THE   IMPORTANCE    OF   BLOOD   CULTURES    IN    THE 
STUDY  OF  INFECTIONS  OF  OTITIC  ORIGIN. 


By  E.  Libman,  M.D.,  and  H.  L.  Celler,  M.D., 

OF    NEW    YORK. 


Although  we  made  some  studies  of  the  bacteriology  of  the 
blood  in  cases  of  otitic  infection  some  years  ago,  our  interest  in 
the  subject  was  particularly  aroused  by  a  case  in  which  the  clinical 
diagnosis  could  not  be  definitely  established,  and  in  which  the  finding 
of  streptococci  in  the  blood  led  us  to  believe  that  it  would  be  wise 
to  explore  the  mastoid  process,  because  the  patient  had  a  moderately 
marked  otitis  media,  and  no  other  focus  could  be  found  from 
which  the  streptococcus  might  have  entered  the  blood  current.  Not 
only  was  mastoid  disease  found,  but  there  was  also  a  sinus  throm- 
bosis present.  A  short  time  later  a  second  case  of  the  same  type  came 
under  observation.  We  then  decided  to  follow  up  the  bacteriology  of 
the  blood  more  systematically  in  cases  of  acute  and  chronic  ear  dis- 
ease, and  encountered  some  other  cases  in  which  the  bacteriological 
examinations  were  very  valuable.  In  the  last  two  years  we  have 
paid  particular  attention  to  this  subject,  and  will  report  in  this  paper 
a  study  of  163  blood  cultures  in  100  cases.*  We  have  considered 
it  advisable  to  present  our  results  up  to  the  present  time  for  several 
reasons.  In  the  first  place,  we  believe  that  not  sufficient  attention 
has  been  paid  by  the  internist  to  the  border  line  work  between  otology 
and  internal  medicine.  And  it  is  the  internist  upon  whom  the 
responsibility  often  devolves  of  deciding  whether  an  otological  case 
should  be  operated  upon  or  not.     In  the  second  place,  the  work 

'  The  actual  number  of  cases  is  somewhat  smaller  than  this,  as  some  of  the  cases  are  listed 
twice,  because  they  were  first  admitted  to  the  hospital  for  otitis  media  and  mastoid  disease 
and  then  discharged  and  later  returned  with  a  suspected  sinus  thrombosis. 
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illustrates  very  well  how  valuable  a  comparatively  simple  laboratory 
method  may  be  in  leading  to  important  diagnostic  and  therapeutic 
conclusions.  And  thirdly,  the  studies,  we  believe,  will  be  of  interest 
because  of  the  light  they  throw  upon  the  question  of  the  significance 
of  certain  forms  of  bacteremia. 

We  shall  not  discuss  the  literature  to  any  great  extent,  partly 
because  we  wish  to  include  it  in  a  later  larger  publication,  and 
partly  because  much  of  it  is  based  on  bacteriological  methods,  the 
results  of  which  cannot  be  accurately  compared  to  the  results 
obtained  by  our  present  methods.  One  of  us  (Libman)  has  given  a 
brief  summary  of  our  earlier  results  on  some  former  occasions.^ 

As  part  of  our  study  we  investigated  the  bacteriology  of  otitis 
media  (particularly  the  acute  forms)  to  ascertain  the  relative  fre- 
quency of  the  organisms  most  commonly  involved  in  the  causation 
of  the  disease.  We  studied  277  cases  with  particular  reference  to 
the  occurrence  of  streptococci,  Streptococcus  mucosus,  and  the 
pneumococcus.  The  organisms  that  are  next  most  commonly 
found  are  the  staphylococci.  Bacillus  pyocyaneus,  and  Bacillus 
proteus.  Mixed  infections  were  not  uncommonly  found. ^  We 
classified  the  streptococcus.  Streptococcus  mucosus,  and  the  pneu- 
mococcus according  to  the  classification  that  we  have  adopted 
as  the  result  of  studies  made  in  our  laboratory,  particularly  by 
Dr.  Buerger^  and  later  by  Dr.  Rosenthal  together  with  one  of  us 
(Libman*). 

In  the  277  cases  which  we  studied  we  found  streptococci  present 
alone  or  with  other  organisms  in  189  cases  (81.46  per  cent.). 
Streptococcus  mucosus  twenty  times  (10.34  per  cent.),  the  pneumo- 
coccus nineteen  times  (8.2  per  cent.).  The  earlier  authors  found 
the  pneumococcus  present  more  frequently  than  the  streptococcus, 
but  the  more  recent  writers  (Leutert,  Funke,  Suepfle,  Wittmanck, 
Mark)  found  the  streptococcus  present  more  frequently  than  the 

1  Gruening,  Libman,  and  Epstein,  Transactions  of  American  Otological  Society,  1906; 
Libman,  Archives  of  Otology,  1908,  No.  1,  p.  22. 

2  -poT  fuller  details  see  Libman,  Archives  of  Otology,  1908,  viii.  No.  1. 
5  Jour.  Exper.  Med.,  August  25,  1905,  vol.  xiii. 

<  Trans.  New  York  Path.  Soc,  February,  1908.  A  full  report  of  studies  will  be  published 
in  the  near  future. 
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pneumococcus.  It  is  to  be  noted  that  while  Streptococcus 
miicosus  is  morphologically  a  streptococcus,  it  is  more  closely  allied 
from  a  biological  standpoint  to  the  pneumococcus. 

Notwithstanding  the  fact  that  the  pneumococcus  has  been  found 
frequently  by  many  authorities  in  the  middle  ear,  and  notwithstand- 
ing the  fact  that  we  have  found  the  organism  in  a  certain  number  of 
cases,  there  are  hardly  any  records  of  sinus  thrombosis  being  due  to  the 
pneumococcus,  and  we  have  not  met  with  any  such  cases.  The  few 
cases  that  are  to  be  found  in  the  literature  are  not  definitely  proved, 
because  the  methods  used  for  identifying  the  organisms  as  pneumo- 
cocci  are  not  stated.  It  has  been  shown  in  our  laboratory  by  Drs. 
Buerger  and  Ryttenberg^  that  the  pneumococcus  can  be  so  changed 
by  its  sojourn  in  the  blood  that  it  may  be  very  difficult  to  differentiate 
it  from  the  streptococcus.  This  fact  must  be  taken  into  considera- 
tion, for  it  might  occur  that  we  might  find  an  organism  that  looked 
like  a  streptoccocus  in  the  sinus  and  it  might  prove  to  be  a  changed 
pneumococcus.  We  have  investigated  this  point,  and  have  not  had 
any  such  experience  in  our  sinus  thrombosis  studies.  It  is  necessary 
to  study  a  large  number  of  cases  so  as  to  determine  definitely  how 
frequently  the  pneumococcus  causes  a  sinus  thrombosis  and  whether 
the  pneumococcus  really  causes  a  less  serious  local  form  of  otitic 
disease  than  the  streptococcus. 

The  literature  concerning  blood  cultures  in  cases  of  otitic  infection 
is  very  meagre.  Besides  the  work  of  Kobrak,  which  we  shall  discuss 
directly,  there  are  practically  no  systematic  studies  of  the  subject. 
A  review  of  what  has  been  done  along  this  line  up  to  1907  is  given 
by  Hasslauer.^  The  work  of  various  investigators  which  is  cited 
by  Hasslauer  cannot  be  used  for  comparison  with  our  own  work, 
for  the  reason  that  so  few  cases  were  studied  by  each  author,  that 
the  bacteriological  methods  varied  very  strikingly,  and  that  hardly 

'  Jour.  Infect.  Dis.,  1907,  vol.  iv. 

-  Internationales  Centralblatt  f.  Ohrenheilkunde,  1907,  v,  1.  See  also  Leutert,  Archiv  f. 
Ohrenheilkunde,  Ixxiv,  23.  He  gives  references  to  a  few  further  cases  in  which  bacteriological 
examinations  were  made  either  of  the  sinus  blood  or  of  the  blood  of  a  peripheral  vein.  A 
case  of  general  infection  is  mentioned  briefly  by  Lenhartz  (Septische  Erkrankungen,  1903, 
p.  335),  in  which  there  was  a  remarkable  decrease  in  the  number  of  colonies  of  streptococci 
in  the  blood  in  a  case  of  otitic  infection  with  recovery.  No  data  are  given  as  to  whether  the 
patient  had  a  sinus  thrombosis  or  not,  or  whether  any  operations  were  performed. 
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any  of  the  authors  made  a  comprehensive  study  of  the  primary 
focus,  the  blood  in  the  general  circulation,  and  the  metastases. 
Some  examined  only  the  blood  of  the  sinus.  In  general,  one  can 
draw  the  conclusion  that  the  streptococcus  was  found  in  most  of  the 
cases. 

Kobrak^  found  streptococci  predominating  in  the  primary  focus. 
He  then  studied  20  cases  of  acute  otitis  media,  which  were 
accompanied  by  fever  in  the  first  few  days,  believing  that  he  would 
find  that  a  bacteremia  was  responsible  for  the  fever.  In  all  these 
cases  the  blood  proved  to  be  free  from  bacteria.  He  later  took 
blood  cultures  only  in  cases  of  marked  severity  with  fever  of 
long  duration,  and  he  states  that  he  found  positive  results  only 
if  the  fever  was  pyemic,  that  is,  in  so-called  "septic  cases."  In  11 
cases  in  which  a  positive  blood  culture  was  obtained,  he  found 
streptococci  seven  times.  Streptococcus  mucosus  twice,  the  pneu- 
mococcus  once,  and  the  staphylococcus  once.  Of  the  7  strepto- 
coccic cases,  4  died,  all,  as  he  states,  "markedly  septic."  He 
states  that  in  one  case  there  was  only  a  peribulbar  abscess,  and 
in  another  there  was  a  direct  infection  from  the  ear.  In  the 
2  mucosus  cases  the  organism  was  also  found  in  the  cerebrospinal 
fluid.^  His  total  studies  of  streptococcic  cases  comprise  28,  with 
general  infection  in  7.  In  17  pneumococcic  cases  he  found  the 
pneumococcus  in  the  blood  once  only.^  He  remarks  that  in  cases 
of  otogenic  "sepsis"  the  decrease  in  the  number  of  colonies  in  the 
blood  and  in  their  hemolytic  power  is  of  no  significance,  but  rapid 
increase  in  the  hemolytic  power  or  in  the  number  of  colonies 
renders  the  prognosis  very  bad.  The  author  does  not  give  details 
as  to  the  clinical  course  of  these  cases,  nor  the  details  of  the  post- 
mortem reports  in  the  fatal  cases.  It  cannot  be  determined  in 
how  many  cases  it  was  possible  that  the  patient  had  a  sinus 
thrombosis  from  which  he  recovered  without  operation,  nor  can  it 
be  determined  whether  autopsies  were  performed  in  the  fatal  cases, 
and  if  so,  how  carefully  the  veins  were  examined. 

1  Allg.  med.  Centralzeitung,  1907,  Ixxvi,  299.  See  also  Verb,  der  Deutsch.  Otolog.  Gesellsch., 
1907,  XV,  93. 

2  As  will    be   seen  later,  we    have   also  had   positive   results  in  otitic   meningitis  due  to 
Streptococcus  mucosus  and  to  the  pneumococcus. 

^  He  does  not  state  how  the  pneumococcus  was  identified. 
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Since  we  have  paid  closer  attention  to  this  subject  we  have  made 
blood  cultures  in  50  cases  of  mastoid  disease  with  recent  or  old 
otitis  media,  and  in  10  cases  of  uncomplicated  otitis  media.  Some 
of  the  cases  of  mastoid  disease  were  accompanied  by  extradural 
abscesses.  About  one-half  of  the  cases  had  at  some  time  or  other  a 
temperature  of  102.5°  F.  or  over,  some  had  a  lower  temperature,  and 
some  were  practically  afebrile.  In  a  few  of  the  cases  the  otitis  media 
was  bilateral.  In  our  older  series  of  cases  we  had  positive  results 
in  two  fatal  cases  of  otitis  media,  but  in  both  instances  the  blood 
cultures  were  taken  but  a  short  time  before  the  fatal  termination. 
In  neither  case  is  there  a  record  of  an  accurate  examination  of  the 
sinuses  and  the  jugular  bulbs. 

Our  method,  in  brief,  was  to  withdraw  from  10  to  25  c.c.  of 
blood  from  one  of  the  arm  veins  (if  necessary,  from  some  other  vein), 
and  to  incubate  the  material  in  agar,  glucose  agar,  serum  agar, 
glucose  serum  agar,  and  in  bouillon  and  glucose  bouillon  with 
and  without  serum.  If  a  large  amount  of  blood  was  obtained,  nearly 
all  of  these  media  were  used.  When  a  small  amount  was  used,  pref- 
erence was  given  to  the  media  containing  glucose  and  serum.  We 
often  tested  the  value  of  using  the  blood  in  smaller  and  larger  amounts 
in  the  various  media.  No  differences  were  found.  The  plates  and 
flasks  were  incubated  for  five  days,  subinoculations  being  made 
from  the  flasks  (after  shaking)  in  glucose  bouillon  and  on  serum 
glucose  agar.  In  children  we  have  often  been  compelled  to  use  a 
smaller  amount  of  blood,  particularly  in  infants.  We  might  state 
here  that  our  studies  in  infants  and  young  children  are  not  yet 
extensive  enough  to  warrant  deductions. 

Kobrak  is  not  the  only  author  who  claims  to  have  found  a  general 
infection  in  cases  of  otitis  media  without  involvement  of  the  sinuses 
or  meninges.  There  are  other  scattered  reports  of  such  cases. 
It  is  essential  to  study  a  very  large  series  of  cases  of  uncomplicated 
otitis  media  and  mastoiditis  to  determine  the  real  frequency  of  such 
an  occurrence. 

Our  positive  results  in  otitis  cases  have  been  found  only  in  those 
complicated  by  meningitis  or  sinus  thrombosis  (of  course,  we  include 
here  thrombosis  of  the  jugular  bulb).  In  the  meningitis  cases 
we  have  found  the  pneumococcus  and  Streptococcus  mucosus  in 
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the  blood.  In  some  of  these  cases  a  complete  postmortem  exami- 
nation was  not  permitted,  and  we  cannot  state  whether  an  infection 
of  the  veins  was  also  present  or  not. 

Before  the  cultures  were  made  exclusively  by  one  of  us  (Celler), 
we  had  a  series  of  14  cases  in  which  the  blood  cultures  were  taken 
in  different  cases  by  different  men,  and  in  which  repeated  cultures 
were  not  made.  Of  these  14  cases,  bacteria  were  found  in  9,  giving 
a  percentage  of  64.  The  later  series  comprises  16  cases,  of  which 
14  gave  positive  results,  giving  a  percentage  of  87.5.  In  one 
negative  case  the  clot  obtained  at  the  time  of  operation  was  found 
to  be  sterile;  it  was  inoculated  on  media  after  being  thoroughly 
ground  up.  In  the  other  case  we  did  not  have  the  opportunity  of 
seeing  the  clot,  but  the  surgeon  informs  us  that  it  was  parietal  and 
that  it  looked  like  an  organizing  non-purulent  thrombus.  It  is 
possible  that  the  high  percentage  of  positive  results  in  our  later 
series  is  due  to  the  fact  that  repeated  cultures  were  made  and  that 
in  a  number  of  cases  the  cultures  were  made  earlier  than  we  were 
accustomed  to  make  them  a  few  years  ago.  If  we  reckon  together 
both  sets  of  cases,  we  have  a  total  of  30  cases  with  23  positive  blood 
cultures  (77  per  cent.). 

In  the  old  series  of  cases  streptococci  were  found  in  all  of  the 
9  positive  cases  (during  part  of  this  time  an  accurate  identifica- 
tion of  Streptococcus  mucosus  was  not  yet  being  made  in  the 
laboratory).  In  our  second  series  streptococci  were  found  eleven 
times,  Streptococcus  mucosus  twice,  and  Bacillus  proteus  once. 
It  will  be  noted,  as  stated  before,  that  we  have  not  found  the  pneu- 
mococcus  in  any  of  the  cases.  In  our  subsequent  discussion  we  shall 
base  our  remarks  only  upon  the  cases  in  which  the  streptococcus  and 
Streptococcus  mucosus  were  found,  classifying  them  for  clinical 
purposes  together. 

In  one  positive  case  Streptococcus  mucosus  had  been  found  in 
the  primary  otitis  media  and  in  the  pus  from  the  mastoid,  but  an 
ordinary  streptococcus  was  isolated  from  the  blood.  The  patient 
had  been  discharged  from  the  hospital  with  an  open  wound,  in  good 
health,  and  returned  later  with  a  sinus  thrombosis.  The  wound 
could  have  easily  been  secondarily  infected  by  a  streptococcus  during 
the  weeks  that  elapsed  between  the  time  of  the  mastoid  operation 
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and  the  time  of  development  of  the  sinus  affection.  In  cases  in  which 
there  is  a  mixed  infection  of  the  middle  ear  only  one  of  the 
organisms  may  be  foinid  in  the  pus  in  the  mastoid  bone.  In  the 
case  of  general  infection  by  Bacillus  proteus,  which  we  have  cited 
above,  the  cultures  from  the  middle  ear  also  showed  a  large  number 
of  streptococci. 

According  to  our  recent  experience,  it  would  appear  that  nearly 
all  cases  of  sinus  thrombosis  are  accompanied  by  a  bacteremia  at 
some  time  or  other.  We  are  inclined  to  believe,  from  a  general 
survey  of  all  our  records/  that  there  may  be  early  no  bacteremia, 
that  the  bacteria  may  then  be  found  perhaps  in  increasing  number, 
and  that  it  is  possible  for  the  bacteria  to  decrease  in  number  and 
even  to  disappear  before  there  has  been  any  operative  interference. 

It*  is  of  interest  to  attempt  to  explain  the  occurrence  of  the  negative 
results  in  some  of  the  cases.  Diflferent  explanations  probably  hold 
for  different  cases.  In  some  cases  (probably  rarely)  the  clot  is 
sterile  and  it  is  easy  to  explain  the  absence  of  bacteria  in  the  blood. 
In  some  cases  the  blood  culture  may  have  been  taken  before  the 
bacteremia  had  been  established  or  after  the  bacteria  had  disap- 
peared from  the  blood.  Bacteria  may  be  present  in  the  blood  in 
too  small  number  to  be  found  in  the  amount  of  blood  used  in  making 
the  cultures.  This  would  not  necessarily  mean  that  there  had  not 
been  many  bacteria  discharged  into  the  jugular  vein,  because  there 
is  a  possibility  that  large  numbers  of  the  bacteria  may  be  rapidly 
killed  off,  in  which  event  few  or  none  might  be  found  in  the  blood 
obtained  from  one  of  the  peripheral  veins. ^ 

It  is  also  possible  that  in  certain  cases  there  is  below  the  infected 
clot  an  obturating,  non-infected  clot  which  prevents  the  bacteria 
from  entering  the  circulation.  One  can  also  imagine  the  possibility 
of  there  being  an  infected  clot  which  completely  closes  the  vessel. 
Another  possible  explanation  is  that,  in  the  course  of  the  infection 
the  blood  may  acquire  a  higher  bactericidal  power. 

In  some  instances  a  bacteremia  is  cut  short  by  tying  the  jugular 
vein.    In  such  cases  metastases  may  develop  even  though  the  blood 

'  It  is  difficult  to  draw  conclusions  from  any  one  case,  because  cultures  cannot  be  taken 
frequently  enough  to  make  thorough  obser\-ations. 
-  See  Leutert.  infra. 
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is  free  from  bacteria.  They  may  develop  from  bacteria  or  bits 
of  clot  deposited  in  various  parts  of  the  body  before  the  vein  has 
been  ligated.  All  such  foci  need  not  appear  at  once.  We  must  also 
remember  that  at  the  time  of  operation,  particularly  if  the  sinus  itself 
is  exposed  before  the  jugular  vein  is  tied,  and  there  is  a  thrombosis 
present,  bits  of  infected  clot  may  be  scattered.  In  this  way  also 
metastatic  foci  could  develop  without  a  persisting  bacteremia. 

In  some  cases  in  which  the  jugular  vein  has  not  been  tied,  metas- 
tatic abscesses  may  be  found  in  the  lungs  and  there  may  be  no 
bacteria  in  the  circulation.  In  these  cases,  which  are  generally 
older  ones,  we  are  often  dealing  with  a  softened  clot  from  which 
pieces  are  broken  off  which  contain  bacteria  which  set  up  secondary 
foci.  The  probable  explanation  is  that  free  bacteria  are  promptly 
killed  off,  but  that  those  carried  in  pieces  of  thrombi  are  protected 
during  their  passage  through  the  blood  from  the  bactericidal  power 
of  the  latter.  In  our  experience,  the  metastatic  foci  in  cases  of 
so-called  "pyemia"  do  not  cause  a  bacteremia. 

Our  studies  show  that  cases  in  which  streptococci  are  found 
in  the  blood  after  the  disease  of  the  mastoid  is  properly  operated 
upon,  and  in  which  clinical  symptoms  persist  and  no  other  cause 
can  be  found  for  a  streptococcemia,  are  cases  of  sinus  thrombosis. 
It  is  very  important  to  consider  carefully  the  possibility  of  other 
causes  of  streptococcemia  (or  other  bacteremia)  in  such  cases.  In 
our  investigations  the  cases  of  otitic  disease  which  even  before 
operation  showed  a  streptococcemia,  and  in  which  other  causes  for  a 
streptococcemia  could  be  excluded,  showed  sinus  thrombosis  at 
operation  or  at  autopsy.  We  would  not  be  willing  to  state  absolutely, 
however,  that  in  all  the  cases  in  the  latter  group  a  sinus  thrombosis 
would  be  found,  because  our  studies  in  cases  of  acute  otitis  media 
and  mastoiditis  uncomplicated  by  sinus  thrombosis  are  not  yet 
extensive  enough.  But  if  the  middle  ear  has  been  properly  drained 
and  the  mastoid  has  been  operated  upon  and  there  is  no  meningitis 
present  and  no  other  cause  found  to  explain  the  persisting  bacteremia 
and  persistent  clinical  symptoms,  we  come,  practically  by  exclusion, 
to  the  assumption  that  a  lesion  is  present  in  the  veins  which  causes 
the  bacteremia. 

Itis  necessary,  in  studying  such  cases,  to  take  a  number  of  points 
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into  consideration.  There  is  always  a  possibility  that  a  patient  is 
suffering  from  a  general  infection  in  the  course  of  which  he  develops 
otitis  media  or  mastoid  disease.  This  is  particularly  liable  to  occur 
in  cases  of  general  pneumococcic  or  streptococcic  infection,  cases  of 
pneumonia/  and  cases  of  typhoid  fever.  In  cases  of  typhoid  fever 
it  is  essential  to  know  whether  or  not  the  otitis  media  developed 
after  the  patient  had  already  had  fever.  The  presence  of  typhoid 
bacilli  in  the  blood,  if  one  were  in  doubt  as  to  whether  marked 
symptoms  were  due  to  an  otitis  media  by  itself  or  to  a  complicating 
typhoid,  would  make  us  feel  that  we  could  ascribe  the  fever  to  the 
typhoid  infection  alone.  The  rest  of  the  diagnosis  would  have  to  be 
based  on  clinical  signs  and  on  the  development,  possibly,  of  a  strep- 
tococcemia,  although  it  is  to  be  remembered  that  rarely  a  patient 
with  typhoid  fever  suffers  from  mixed  infection  with  streptococci. 
In  some  of  these  cases  it  might  be  verv  difficult  to  come  to  a 
conclusion  as  to  the  exact  condition  in  the  mastoid  and  surround- 
ing parts. 

It  is  also  important  to  note  the  possibility  of  a  bacteremia  follow- 
ing operative  interference  upon  the  middle  ear  or  the  mastoid 
process.  In  all  of  our  cases  in  which  we  found  streptococci  in  the 
blood  after  the  mastoid  had  been  operated  upon,  a  sinus  thrombosis 
was  found.  But  from  our  experience  with  postoperative  bacteremia 
after  operations  in  other  parts  of  the  body,  we  believe  that  one 
should  be  very  careful  in  judging  of  positive  blood  cultures  if  the 
blood  cultures  are  taken  directly  after  there  has  been  operative 
interference. 

It  has  often  been  pointed  out  that  difficulties  might  arise  because 
of  the  possibility  of  a  developing  erysipelas  or  the  presence  of  an 
angina.  It  has  been  feared  that  one  would  have  difficulty  in  inter- 
preting a  streptococcemia  in  a  case  of  otitic  disease  if  either  of 
these  conditions  were  present.  As  a  matter  of  fact,  in  our  experience 
we  have  very  rarely  found  streptococci  in  the  blood  in  erysipelas, 
and  then  it  has  only  been  in  fatal  cases.  This  experience  seems 
to  be  shared  by  other  investigators  of  the  blood  in  this  disease. 

The  question  of  a  possible  confusion  because  of  the  presence 

'  If.  in  a  case  of  otiti?  media  due  to  streptococci,  pneumococci  should  be  found  in  the  blood, 
one  would  have  to  tliink  of  a  developing  lobar  pneumonia. 
Am  Phys  24 
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of  an  acute  angina  is  a  very  important  one.  Streptococcemia  in 
such  cases  is  very  infrequent.  In  our  experience  we  have  fortunately 
had  no  trouble  from  this  source. 

Leutert^  and,  later,  his  assistant,  Nuerenberg,-  have  suggested 
a  method  for  attempting  to  overcome  the  difficulty  involved  under 
the  conditions  mentioned  above.  Leutert  has  suggested  taking 
l)lood  cultures  from  the  sinus  and  from  the  jugular  vein  and  an  arm 
vein.  He  believed  that  if  more  streptococci  were  found  in  the  blood 
of  the  sinus  than  in  the  blood  of  the  jugular  vein  or  an  arm  vein,  or 
if  organisms  were  found  in  the  blood  of  the  sinus  and  none  in  the 
blood  of  the  peripheral  vein,  one  could  conclude  that  the  bacteria 
were  gaining  entrance  to  the  circulation  from  the  sinus,  and  that 
the  bacteria  were  not  entering  the  blood  from  the  coincidental  angina 
or  erysipelas.  They  describe  several  cases  in  which  they  found  this 
method  valuable,  but  they  admit  what  at  once  must  strike  any  one 
as  a  serious  objection.  The  results  cannot  always  be  depended  upon, 
because  the  sinus  is  aspirated  through  an  infected  area.  In  one  case 
we  aspirated  the  sinus  because  we  could  not  obtain  blood  from  one 
of  the  peripheral  veins.  The  blood  from  the  sinus  was  sterile;  a  clot 
found  at  operation  was  also  sterile. 

In  our  cases  the  number  of  bacteria  found  in  the  blood  in 
cases  of  sinus  thrombosis  accompanied  by  bacteremia  has  varied 
from  less  than  one  to  the  cubic  centimeter  up  to  245  to  the  cubic 
centimeter.  In  all  of  the  cases,  except  those  that  died  within  a 
few  days  after  admission,  we  attempted  to  ascertain  how  rapidly  the 
bacteria  disappeared  from  the  blood  after  operative  interference. 
In  all  except  three  cases,  which  we  will  describe  later,  the  bacteria 
disappeared  rather  promptly.  As  a  rule,  the  bacteria  did  not  disap- 
pear until  the  juguldr  vein  was  tied.  There  were  two  cases,  however, 
in  which  the  bacteremia  disappeared  after  a  clot  was  removed  from 
the  lateral  sinus  and  the  jugular  vein  was  not  tied. 

In  our  early  studies  we  took  the  secondary  cultures  forty-eight 
to  seventy-two  hours  after  operation,  and  we  found  that  the  bacteria 
had  disappeared  in  all  the  cases  except  in  the  three  soon  to  be 
described.  In  some  of  the  later  cases  we  took  the  blood  cultures 
twenty-four    hours    after  ligation   of   the  jugular  vein,  and   these 

1  Archiv  f.  Ohren..  Ixxiv,  18.  -  Miinch.  med.  Woch.,  No.  51,  p.  5227. 
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cultures  also  gave  a  negative  result.  It  is  very  remarkable  to  see  as 
many  as  245  streptococci  to  the  cubic  centimeter  of  blood  disappear 
within  twenty-four  to  forty-eight  hours  after  ligation  of  the  jugular 
vein.  In  one  case  there  were  seven  colonies  of  streptococci  to  the 
cubic  centimeter  of  blood;  within  eight  hours  after  ligation  of  the 
jugular  vein  the  blood  culture  was  negative,  and  remained  so. 

The  three  cases  in  which  bacteria  did  not  disappear  promptly 
after  ligation  of  the  jugular  vein  were  of  particular  interest.  In 
one  the  streptococcus  persisted  in  the  blood  after  the  clot  had  been 
removed  from  the  lateral  sinus  and  the  jugular  vein  had  been  tied.' 
The  bulb  of  the  jugular  vein  was  then  exposed,  a  clot  removed, 
and  then  the  bulb  packed;  the  bacteremia  (there  were  two  colonies 
to  .the  cubic  centimeter  of  blood)  then  promptly  disappeared  in  less 
than  four  hours.  In  this  case  we  believe  the  continuance  of  the 
bacteremia  was  probably  due  to  infection  of  the  general  system 
by  way  of  the  inferior  petrosal  sinus.- 

In  another  case  the  bacteremia  disappeared  after  ligation  of 
the  jugular  vein,  but  a  couple  of  metastatic  deposits  developed. 
The  patient  also  had  a  right-sided  mastoiditis,  which  was  operated 
upon.  Later,  streptococci  were  again  found  in  the  blood,  the  patient 
developed  more  metastases,  and  finally  recovered.  Although  at  the 
time  we  did  not  think  of  the  possibility,  we  now  believe  that  it  is 
probable  that  in  this  case  there  was  also  a  thrombosis  on  the  right 
side,  from  which  the  patient  recovered  without  operation.  We  know 
that  some  cases  of  sinus  thrombosis  with  or  without  metastases 
have  recovered  without  operation.  The  same  holds  true  of  infected 
veins  in  other  parts  of  the  body. 

In  a  third  case,  in  which  the  bacteria  persisted  even  after  the 
local  focus  had  been  thoroughly  dealt  with  (and  this  was  confirmed 
at  autopsy),  the  persistence  of  the  bacteremia  was  due  to  the  develop- 
ment of  an  acute  (ulcerative)  endocarditis. 

The  studies  on  the  disapperance  of  the  bacteria  in  these  cases 

'  In  all  these  cases  in  which  the  jugular  vein  ^yas  tied  a  section  of  the  vein  was  resected. 
The  operation  on  the  sinus  usually  consisted  of  removing  as  much  clot  as  possible,  and  packing. 

-  We  shall  attempt  to  continue  the  study  of  the  rapidity  of  the  disappearance  of  organisms 
from  the  blood  of  these  cases  by  making  cultures  at  still  shorter  intervals  after  operation 
than  we  have  heretofore  done.  We  shall  report  any  results  that  we  may  obtain  at  a  later 
time. 
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have  almost  the  value  of  experiments.  They  show  that  the  bac- 
teremia is  due  to  discharge  from  the  local  focus,  and  that  the  bacteria 
remain  in  the  blood  after  the  local  focus  has  been  thoroughly  dealt 
with  (when  that  is  possible)  only  if  multiplication  of  bacteria  occurs 
in  the  blood  or  if  an  acute  endocarditis  is  established.  Both  these 
conditions  have  been  very  unusual  in  our  experience.* 

What,  then,  according  to  our  experience,  is  the  value  of  blood 
culture  studies  in  cases  of  otitic  infection?  We  will  discuss  first  the 
significance  of  positive  results,  and  then  briefly  the  value  of  negative 
results : 

1.  Significance  of  Positive  Results.  (A)  A  positive  blood 
culture  is  valuable  when  there  is  doubt  as  to  the  existence  of  a  sinus 
thrombosis  after  a  patient  has  been  operated  upon  for  mastoid 
disease.  In  many  cases  the  diagnosis  is  clear  enough  clinically, 
but  in  a  certain  number  of  cases  in  which  the  mastoid  disease  had 
been  thoroughly  dealt  with,  and  in  which  there  were  clinical  symp- 
toms still  present,  and  in  which  the  otologist  was  not  sure  that  there 
was  still  further  local  disease,  the  finding  of  streptococci  in  the  blood 
has  given  the  indication  to  explore  the  sinus,  and  in  all  the  cases 
of  this  type  a  sinus  thrombosis  was  found.  As  we  have  stated  before 
it  is  essential  to  exclude  all  other  causes  of  streptococcemia. 

A  case  worthy  of  citation  here  is  that  of  a  man,  aged  thirty-three 
years,  who  developed  pain  in  the  left  ear,  following  an  attack  of 
grippe,  four  weeks  before  admission  to  the  hospital.  There  was 
increasing  tenderness  over  the  mastoid  process  and  slight  fever,  but 
at  no  time  any  ear  discharge.  The  drum  membrane  was  slightly  red- 
dened. It  was  also  noted  that  there  were  very  tender  and  large  lymph 
nodes  behind  the  angle  of  the  jaw.  During  the  first  three  days  of  the 
patient's  stay  in  the  hospital  his  temperature  ranged  between 
100°  and  102°  F.,  the  pulse  rate  varying  from  70  to  84.  On  April 
20  the  temperature  rose  to  103°  and  he  was  operated  upon.  A 
chronic  mastoiditis  was  found.  After  the  operation  the  temperature 
dropped,  so  that  on  April  24  and  25  it  was  practically  normal.  On 
April  26  there  was  a  slight  chill  and  rise  of  temperature  to  102°  F. 

'  In  the  case  of  general  infection  by  Bacillus  proteus,  which  is  mentioned  earlier  in  the 
paper,  the  bacilli  also  persisted  until  death,  but  in  this  case  the  local  focus  could  not  be  thor- 
oughly dealt  with,  because  the  thrombosis  had  extended  into  both  petrosal  sinuses  on  the 
same  side,  both  cavernous  sinuses,  and  into  the  lateral  sinus  of  the  opposite  side. 
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During  the  following  four  days  the  temperature  was  about  101"  F., 
once  reaching  103°.  On  April  29  the  patient  was  allowed  to  be  out 
of  bed.  The  pulse  rate  was  72  to  SO.  The  leukocyte  count  was 
21,200,  the  differential  count  showing  80  per  cent,  of  polynuclears. 
In  the  early  afternoon  of  May  2  a  blood  culture  was  made,  the 
patient  being  up  out  of  bed  in  a  chair.  On  the  evening  of  the  same 
day  the  patient  had  a  chill;  his  temperatiu'e  rose  to  104.6°.  The 
following  day,  when  the  temperature  was  down  to  100°,  we  reported 
that  there  were  210  colonies  of  Streptococcus  mucosus  to  the  cubic 
centimeter  of  blood.  As  there  was  no  other  cause  for  such  an 
infection,  it  was  decided  to  operate  again,  in  the  expectation  of  finding 
a  sinus  thrombosis.  The  operation  was  performed  the  same  after- 
noon. A  thrombus  was  foimd  in  the  lateral  sinus.  The  jugular 
vein  was  ligated  in  two  places,  the  intervening  part  being  removed. 
On  the  followincr  dav,  Mav  4,  the  blood  culture  was  found  to  be  nega- 
tive.  The  temperature  was  normal  by  May  6.  In  this  case  the 
clinical  symptoms  which  suggested  making  the  blood  culture  were 
the  moderate  irregular  fever,  the  increase  in  the  leukocyte  count, 
postmastoid  tenderness,  and  a  rather  sickish  look  of  the  patient. 

Another  very  striking  case  was  that  of  a  girl  (M.  L.^j,  aged 
twenty-two  years,  who  was  admitted  to  the  hospital  on  January  28, 
1908.  The  patient  at  first  suffered  from  la  grippe,  followed  by  spon- 
taneous perforation  of  the  left  drum  membrane  with  purulent  dis- 
charge. Four  days  before  admission  the  right  drum  membrane 
was  incised;  this  was  followed  by  discharge.  The  temperature 
at  the  time  ranged  between  99°  and  100°.  On  the  day  before 
admission  the  temperature  rose  to  103°,  the  patient  complaining  of 
marked  deafness.  There  was  pronounced  nystagmus,  some  nausea 
and  vomiting,  and  considerable  frontal  headache.  On  January  28 
and  29  the  temperature  was  between  101°  and  102°.  On  January 
30  the  temperature  was  103°;  pulse,  90  to  104.  On  the  same  day 
operation  was  performed  on  the  left  mastoid.  Pus  was  found  in  the 
cells  of  the  tip  of  the  mastoid,  in  the  antrum,  and  over  the  sinus; 
the  sinus  itself  appeared  normal.  On  January  31  the  temperature 
dropped  to  101°.     On  February  1  it  rose  to  104°. 

On  the  same  day  operation  was  performed  for  acute  mastoiditis 

'  This  and  the  previous  case  occurred  in  the  private  practice  of  Dr.  Sejinour  Oppenheimer, 
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on  the  right  side.  There  was  found  moderate  necrosis  of  the  cortex 
and  of  the  tip.  Some  pus  was  found  in  the  antrum.  On  February 
2  the  temperature  was  103°.  On  February  3  the  temperature  rose 
to  104.4°.  A  blood  culture  was  made,  and  three  and  one-half  colonies 
of  streptococci  to  the  cubic  centimeter  of  blood  were  found.  On 
the  following  day,  when  the  report  was  handed  in,  the  temperature 
was  100.8°.  On  February  5  another  blood  culture  was  taken  at  a 
time  when  the  temperature  was  103°,  and  we  found  fifteen  colonies 
of  streptococci  to  the  cubic  centimeter  of  blood.  We  advised  explora- 
tory operation  for  sinus  thrombosis. 

But  during  the  next  week  the  patient  appeared  to  be  doing  so  well, 
the  temperature  not  rising  above  103°,  as  a  rule,  that  the  otologist 
did  not  consider  that  he  was  warranted  in  operating  any  farther  on  the 
patient  for  the  time  being.  On  February  13,  at  a  time  when  the 
patient  had  a  temperature  of  103.4°,  another  blood  culture  was 
taken,  and  there  were  found  to  be  present  sixty  colonies  of  strepto- 
cocci to  the  cubic  centimeter  of  blood.  On  the  following  day,  when 
the  report  was  handed  in,  the  temperature  was  only  101°,  and 
operative  interference  was  again  deferred.  On  February  15  the 
temperature  rose  to  103°,  and  on  the  16th  it  dropped  almost  to  99°. 
A  blood  culture  was  taken  on  that  day  at  4  p.m.,  the  temperature 
being  99.6°,  and  again  there  were  found  to  be  sixty  colonies  of 
streptococci  to  the  cubic  centimeter  of  blood.  For  the  next  two  days 
the  temperature  did  not  rise  above  100.4°,  and  the  patient  seemed 
to  be  doing  remarkably  well.  On  the  morning  of  February  19  the 
temperature  was  99°.  At  noon  the  temperature  was  100°;  in  the 
afternoon  the  temperature  began  to  rise. 

On  examination  of  the  patient  there  was  found  to  be  tenderness 
in  the  region  of  the  jugular  bulb,  and  there  were  some  enlarged 
tender  lymph  nodes  along  the  course  of  the  jugular  vein.  A  blood 
culture  taken  at  this  time,  3.30  p.m.,  showed  two  colonies  of  strepto- 
cocci to  the  cubic  centimeter  of  blood.  At  4  p.m.,  when  the  tem- 
perature was  about  102.5°,  the  patient  was  operated  upon.  The 
jugular  vein  was  exposed  in  the  neck  and  part  of  it  resected.  About 
one-half  inch  above  the  entrance  of  the  facial  vein  the  wall  of  the 
jugular  vein  was  white  in  appearance,  very  firm,  and  the  vein 
appeared  to  be  flattened.     There  was  marked  inflammation  of  the 
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lymph  nodes  about  the  vein.  A  non-suppurative  clot  was  found 
in  the  vein  which  closed  the  vessel  as  far  down  as  the  point  of  ligation 
and  extended  slightlv  on  the  wall  of  the  vein  for  a  short  distance 
below  the  upper  ligature.  The  temperature  the  same  night  rose  to 
103°,  but  dropped  the  next  day  to  99°,  and  never  rose  above  99.8° 
after  that,  the  patient  making  a  complete  recovery.  A  blood  culture 
made  on  February  22,  three  days  after  ligation  of  the  jugular  vein, 
proved  to  be  negative. 

This  case  is  one  of  the  most  remarkable  in  the  entire  series  which 
we  have  studied.  The  suspicion  of  a  sinus  thrombosis  was  aroused 
by  the  blood  culture  results  over  two  weeks  before  it  was  clinically 
considered  proper  to  operate  for  supposed  sinus  thrombosis.  It 
is  interesting  to  note  that  the  streptococci  gradually  increased  in 
number,  and  then  decreased  even  before  the  jugular  vein  was  tied. 
If  the  jugular  vein  had  not  been  tied  at  the  time  it  w^as,  we  believe 
it  is  possible  that  the  blood  cultures  might  have  become  negative 
before  the  ligation  was  performed.  There  is  a  number  of  other 
points  of  interest  about  this  case,  especially  in  regard  to  the  leuko- 
cyte counts,  a  discussion  of  which  we  must  postpone  for  another  time. 

(B)  In  certain  cases,  after  the  sinus  has  been  explored  and  a 
clot  has  been  removed  and  the  jugular  vein  has  not  been  ligated, 
the  persistence  of  streptococci  in  the  blood  has  given  the  indication 
to  tie  the  jugular  vein,  and,  as  we  have  previously  stated,  in  almost 
all  of  the  cases  the  bacteria  then  promptly  disappeared  from  the 
blood.  A  case  showing  in  a  striking  manner  the  value  of  such  a 
finding  will  be  given  in  the  case  (Levin)  to  be  described  under  the 
next  heading. 

It  should  be  noted  here  that  while  the  bacteria  usually  promptly 
disappeared  after  ligation  of  the  jugular  vein,  the  clinical  symptoms 
(particularly  the  fever)  do  not  always  as  promptly  abate.  In  some 
cases  the  patient  will  still  have  fever,  due  possibly  to  local  condi- 
tions in  the  wounds,  or  due  to  metastases  previously  developed 
or  being  developed,  or  due  to  some  other  intracerebral  complication 
or  to  some  intercurrent  disease. 

We  have  already  pointed  out  that  in  one  case  the  bacteria  did 
not  disappear  even  after  the  jugular  vein  was  ligated,  but  did  dis- 
appear after  the  jugular  vein  was  exposed,  a  clot  removed   and  the 
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vessel  packed.     This  case  (Klein)  will  be  described  briefly  under 
the  next  heading. 

(C)  The  most  valuable  field  for  the  blood  culture  studies  has 
been  in  the  border  line  cases,  in  which  it  would  have  been  very 
difficult  to  come  to  a  definite  conclusion  without  the  use  of  the 
cultures.  The  first  case  of  this  type,  a  male,  aged  seventeen  years, 
was  admitted  to  the  hospital  in  the  service  of  Dr.  Rudisch  on 
January  3,  1904.  For  the  first  three  days  after  admission  he  had 
an  almost  constant  temperature  of  103°  to  105°.  For  the  following 
three  days  the  temperature  ranged  between  100.5°  and  103°,  the 
pulse  rate  varying  from  92  to  100.  The  history  given  was  that  the 
boy  had  suffered  from  headache  and  malaise  for  eight  days.  He 
had  then  become  feverish  and  chilly  and  remained  in  bed.  He  had 
then  developed  abdominal  pain  for  one  day.  Three  or  four  days 
before  admission  he  had  severe  shaking  chills  followed  by  sweating. 
The  boy  was  sent  into  the  hospital  for  supposed  typhoid  fever. 
On  examination  by  one  of  us  (Libman)  on  the  day  of  admission  the 
boy  did  not  give  the  impression  of  suffering  from  typhoid  fever. 
There  were  no  rose  spots  present.  There  was  no  enlargement  of  the 
spleen.  On  thoroughly  examining  him  it  was  found  that  he  had  a 
moderately  marked  otitis  media  on  the  left  side. 

The  otologist  was  then  called  in  to  see  the  patient;  he  punctured 
the  left  drum,  and  a  little  seropus  was  evacuated.  The  leukocytes 
numbered  17,600.  There  was  some  tenderness  over  the  tip  of 
the  mastoid.  The  otologist  did  not  believe  that  the  otitis  media 
by  itself  could  explain  the  clinical  picture.  The  Widal  examination 
proved  to  be  negative.  In  was  then  suggested  that  a  blood  culture 
be  made  so  as  to  determine  whether  any  organisms  were  present  in 
the  blood.  It  was  thought  that  if  typhoid  bacilli  were  present  in  the 
blood  the  case  would  be  regarded  rather  as  one  of  typhoid  fever  with 
a  complicating  otitis  media,  but  if  streptococci  were  found  in  the 
blood  it  would  be  proper  to  advise  operation  upon  the  mastoid, 
because  there  was  no  other  demonstrable  focus  found  from  which 
the  organisms  might  be  entering  the  blood  current.  At  this  time 
we  believed  that  more  extensive  trouble  might  be  found  than 
there  appeared  to  be  according  to  the  local  findings.  On  January 
4  the  blood  culture  was  taken,  and  on  January  5  it  was  reported 
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that  streptococci  were  in  the  blood.  The  mastoid  region  was  explored 
on  the  same  day  by  Dr.  Gruening.  Xot  only  was  mastoiditis  found, 
but  there  was  a  clot  in  the  lateral  sinus  which  extended  down  as  far 
as  the  exposure  would  allow.  A  perisinuous  abscess  was  also  found. 
The  patient's  condition  became  so  poor  that  the  jugular  vein  could 
not  be  tied  off.  The  temperature  dropped  next  day  to  100°,  but 
during  the  next  two  davs  rose  again  to  102°.  A  blood  culture  was 
again  taken  on  January  6,  and  streptococci  were  again  found.  At 
that  time  we  did  not  understand  the  significance  of  the  persisting  bac- 
teremia, and  did  not  urge  further,  operation,  but  on  January  8  Dr. 
Gruening,  because  of  the  persistence  of  the  clinical  symptoms, 
considered  it  advisable  to  tie  the  jugular  vein.  A  blood  culture 
taken  on  January  12  proved  to  be  negative,  as  was  also  one  taken 
on  January  19.  The  patient  developed  a  few  metastatic  abscesses 
which  we  believed  were  probably  to  be  explained  by  the  dissemina- 
tion of  bits  of  clot  before  the  jugular  vein  was  tied. 

After  the  diagnosis  in  this  case  had  been  cleared  up  a  history 
was  obtained  by  careful  cross-questioning  of  the  patient  and  his 
relatives,  which  differed  from  that  obtained  on  the  admission  of  the 
patient  to  the  hospital.  Eight  days  before  admission  the  patient 
had  developed  pain  in  the  left  ear.  This  pain  lasted  for  tliree  days. 
It  was  slight  in  the  morning  and  moderately  severe  in  the  evening. 
The  pain  then  disappeared,  and  the  patient  suffered  from  headache, 
which  was  first  located  in  the  left  side  of  the  head  and  then  was 
frontal  in  character.    He  then  developed  abdominal  pain. 

We  have  previously  in  this  paper  drawn  attention  to  the  difficul- 
ties that  might  arise  at  times  in  the  differential  diagnosis  between 
sinus  thrombosis  and  typhoid  fever.  The  complete  question  of 
differentiation,  including  the  question  of  the  clinical  phonemena,  we 
hope  to  take  up  on  another  occasion. 

Shortly  after  seeing  the  case  which  we  have  just  described,  on 
January  21,  1904,  a  female  patient,  aged  twenty-seven  years,  was 
admitted.  The  history  given  was  that  she  was  sick  for  fifteen  days 
suffering  from  severe  occipital  headache  with  stiffness  and  tenderness 
of  the  neck.  She  had  had  chills  and  fever  coming  on  everv  second 
day  and  followed  by  profuse  sweats.  On  examination  of  the  patient 
perforations  were  found  in  both  drum   membranes.     On  the  left 
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side  there  was  fairly  marked  tenderness  behind  the  mastoid  pro- 
cess and  along  the  occipital  ridge.  There  was  no  tenderness  on 
the  right  side.  There  was  no  rigidity  of  the  neck.  On  January  21 
the  patient  had  a  chill  and  temperature  of  105°.  On  January  22 
the  temperature  was  down  to  102.4°;  the  leukocyte  count  was  13,000. 
On  January  23  there  was  a  chill  in  the  early  morning  and  a  rise  of 
temperature  to  105°;  the  leukocyte  count  was  10,000.  The  spleen 
was  palpable  one  finger  below  the  free  border;  it  was  very  firm. 
The  otologist  did  not  believe  that  in  this  case  there  was  sufficient 
evidence  of  local  trouble  to  warrant  operation.  The  clinician  in 
charge  of  the  case  was  inclined  to  believe  that  the  patient  was  suffer- 
ing from  malaria,  but  plasmodia  could  not  be  found. 

We  suggested  that,  before  waiting  for  the  result  of  treatment 
by  quinine,  it  would  be  advisable  to  take  a  culture,  which  was 
accordingly  done  on  January  23.  On  January  24  it  was  reported 
that  there  were  streptococci  in  the  blood.  It  was  considered  war- 
rantable to  explore  the  mastoid  process,  as  there  was  a  certain  amount 
of  suspicion  from  the  local  examination  that  there  was  more  trouble 
there  than  the  old  otitis  media,  and  because  there  was  no  other 
focus  found  from  which  the  streptococci  were  gaining  access  to 
the  blood  current.  The  cortex  of  the  mastoid  was  found  thick  and 
hard.  In  the  antrum  there  was  granulation  tissue.  The  lateral 
sinus  was  found  to  contain  a  clot,  part  of  which  was  decolorized. 
The  clot  extended  around  to  the  torcular.  On  January  25  the 
temperature  was  98.8.°  On  January  26  the  temperature  was  102.8°. 
The  marcrins  of  the  wound  were  found  to  be  necrotic.  On  the  same 
day  a  blood  culture  was  taken,  which  was  found  to  be  negative.  The 
patient's  temperature  was  normal  by  January  31,  and  she  was  dis- 
charged practically  well  on  February  26.  No  metastases  developed 
in  this  case. 

A  third  illustrative  case  we  will  cite  briefly:  This  patient  was 
admitted  to  the  hospital  on  February  28,  1909.  He  was  a  male, 
aged  nineteen  years,  who  had  had  pain  in  the  left  ear  ten  days 
before  admission  to  the  hospital;  there  was  also  profuse  discharge. 
The  following  day  the  patient  developed  the  same  symptoms  on 
the  right  side.  At  the  time  of  admission  to  the  hospital  there  was 
no  discharge  from  the  left  ear,  but  the  right  ear  continued  to  dis- 
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charge  pus  and  there  was  tenderness  at  the  tip  of  the  mastoid  process. 
The  patient  stated  that  he  had  had  several  chills.  On  examination 
it  was  found  that  the  drum  membrane  was  reddened  and  there 
was  a  medium-sized  perforation.  There  was  tenderness  over  the 
tip  of  the  mastoid  process  and  slight  tenderness  in  the  region  of 
the  jugular  bulb.^  The  temperature  was  irregular  from  February 
28  to  March  1,  reaching  103°  and  104°,  and  on  March  2  only  reach- 
ing 101.4°.  It  was  not  believed  by  the  otologist  that  there  was  suffi- 
cient evidence  of  local  trouble  to  warrant  operation.  The  examina- 
tion of  the  patient  otherwise  was  negative,  and  a  blood  culture  taken 
on  March  2  showed  streptococci,  there  being  seven  colonies  of  strep- 
tococci to  each  cubic  centimeter  of  blood.  The  patient  was  operated 
upon  on  March  3.  Just  before  the  operation  streptococci  were 
again  found  in  the  blood,  there  being  nine  colonies  to  the  cubic 
centimeter.  At  the  operation  the  mastoid  cells  were  found  only 
slightly  diseased.  The  wall  of  the  sinus  was  thickened.  A  large 
amount  of  white  thrombus  was  scraped  out  of  the  sinus.  Free  bleed- 
ing was  established  from  the  cerebral  end  of  the  sinus,  but  only  a 
moderate  amount  of  bleeding  occurred  from  below.  The  patient 
was  in  too  poor  condition  to  tie  the  jugular  vein.  A  blood  culture 
taken  a  few  hours  after  operation  showed  165  colonies  of  streptococci 
to  the  cubic  centimeter  of  blood  (in  this  case  the  postoperative 
increase  can  be  fairly  ascribed  to  the  operative  interference).  The 
following  morning  the  blood  culture  showed  less  than  one  colony  of 
the  streptococcus  to  the  cubic  centimeter  of  blood.  On  March  5 
it  was  decided,  because  of  the  persistence  of  streptococci  in  the  blood 
and  the  continuance  of  clinical  symptoms,  to  tie  the  jugular  vein, 
which  was  accordingly  done.  A  drain  was  passed  down  into  the 
bulb  of  the  jugular  vein  from  above.  The  following  day  there  were 
still  streptococci  in  the  blood,  200  colonies  to  the  cubic  centimeter, 
and  streptococci  persisted  in  the  blood  until  the  patient  died.  At 
the  autopsy  no  further  trouble  was  found  in  the  sinus  or  in  the  jugular 
vein,  but  an  ulcerative  endocarditis  was  present. 

In  some  cases  it  is  verv  difficult  to  come  to  a  conclusion  unless 


>  In  a  subsequent  communication  by  one  of  us  (Libman),  dealing  with  a  method  for  testing 
patients  for  their  sensitiveness  to  pain,  it  will  be  shown  that  much  stress  cannot  be  laid  on 
tenderness  in  the  region  of  the  jugular  bulb  unless  the  patient  is  normally  hyposensitive. 
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one  judges  carefully  all  the  facts.  We  have  had  two  cases  in  which 
the  conditions  were  particularly  complicated.  Unfortunately, 
both  patients  arrived  at  the  hospital  in  very  bad  condition,  and  died 
within  a  few  days. 

The  first  case  was  a  female,  aged  seventeen  years.  She  gave  a 
history  of  fever  and  headache  lasting  for  two  weeks,  being  accom- 
panied by  severe  dry  cough.  On  the  afternoon  of  admission 
the  right  ear  began  to  discharge.  On  examination  there  was 
found  profuse  purulent  discharge  from  the  right  ear.  There  was 
tenderness  over  the  tip  of  the  mastoid  and  some  tenderness  along 
the  jugular  vein.  The  examination  of  the  fundi  showed  some  dilata- 
tion of  the  veins  on  both  sides,  more  marked  on  the  right  side.  The 
leukocyte  count  was  14,200;  polynuclears,  76  per  cent.  The  tem- 
perature on  admission  was  105°.  On  examining  the  lungs,  crepitant 
rales  were  found  at  both  bases.  At  the  left  base  there  was  dulness, 
and  on  auscultation  numerous  rales  and  a  rather  large  area  of  bron- 
chial breathing.  In  this  case  the  ear  surgeon  was  not  ready  to  operate 
because  of  the  presence  of  the  pulmonary  phenomena,  particularly 
on  the  left  side.  It  was  decided  to  wait  before  exploring  the  mastoid 
process  until  the  blood  culture  was  made.  If  pneumococci  were 
found,  it  was  decided  that  they  might  be  considered  an  accompani- 
ment of  the  lung  condition.  But  if  streptococci  were  found,  it  was 
considered  that  it  would  be  justifiable  to  explore  the  mastoid  region, 
as  it  was  possible  that  they  were  gaining  their  entrance  from  that 
point,  and  the  lung  lesion  might  be  secondary.  The  blood  culture 
was  taken  on  the  day  of  admission  at  7.30  p.m.,  and  the  following 
morning  streptococci  were  found  (one  colony  to  the  cubic  centi- 
meter). The  mastoid  process  on  the  right  side  was  explored. 
Granulations  and  pus  were  found.  Pus  was  found  in  the  lateral 
sinus.  The  jugular  vein  was  then  ligated.  The  patient  died  the 
following  morning.     A  postmortem  examination  was  not  permitted. 

The  other  case  was  that  of  a  man/  who  was  admitted  to  the 
hospital  January  30,  1907.  The  patient  had  suffered  for  a  number 
of  days  from  a  severe  inflammation  of  the  alveolar  border  of  the 
right  lower  jaw,  with  an  enlargement  of  the  submaxillary  lymph 

•  This  case  was  studied  through  the  courtesy  of  Dr.  Carl  Kaller. 
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nodes.  A  few  days  later  he  developed  pain  in  the  right  ear.  A 
puncture  was  made,  but  no  pus  was  found.  A  few  days  later  there 
was  a  discharge  of  pus.  The  patient  had  high  temperatures  for 
several  days  before  admission.  There  was  tenderness  and  swelling 
of  the  muscles  of  the  right  calf,  and  the  skin  over  them  was  reddened. 
There  was  but  little  mastoid  tenderness.  The  patient  was  evidently 
severely  sick,  and  it  appeared  that  the  trouble  in  the  right  calf  was 
a  developing  metastatic  abscess.  There  was  also  some  pain  and 
redness  of  the  first  joint  of  the  left  thumb. 

The  question  arose  as  to  whether  the  metastatic  abscess  was 
due  to  infection  of  the  sinus  or  to  the  infection  of  the  lower  jaw. 
We  argued  that  in  this  case  the  presence  of  streptococci  in  the  blood 
would  suggest  an  exploration  of  the  sinus,  because  in  our  experience 
the  infections  of  the  lower  jaw,  particularly  those  at  the  alveolar 
border,  do  not  give  a  bacteremia,  and  because  one  does  not  generally 
find  secondary  foci  in  such  cases.  Further,  we  knew  that  infections 
of  the  sinus  were  apt  to  be  accompanied  by  a  bacteremia,  and  that 
in  some  cases  of  otitic  infection  there  was  a  tendency  for  metastatic 
processes  to  be  established  in  the  muscles. 

The  otologist  decided  in  this  case  not  to  take  any  chances  by 
waiting,  because  the  patient  was  so  severely  sick,  and  the  patient 
was  operated  upon  on  the  day  of  admission,  a  blood  culture  being 
taken  just  before  the  operation.  At  the  operation  a  purulent  clot 
was  found  in  the  lateral  sinus  and  a  clot  in  the  upper  part  of  the 
jugular  vein.  The  jugular  vein  was  resected.  Streptococci  were 
found  in  the  blood  (two  and  one-half  colonies  to  the  cubic  centi- 
meter). Streptococci  were  again  found  in  the  blood  a  few  days 
later  (three  colonies  to  the  cubic  centimeter).  The  patient  died  a 
few  days  later;  postmortem  examination  was  not  permitted. 

These  cases  show  clearly  in  what  manner  we  have  attempted  to 
utilize  the  positive  results  in  helping  to  diagnosticate  doubtful  cases. 
As  we  have  already  pointed  out,  it  would  seem  from  our  studies  that 
the  streptococci  remain  in  the  blood  in  the  cases  of  sinus  thrombosis 
either  because  there  is  still  trouble  present  in  the  veins  or  because 
endocarditis  has  been  established.  The  establishment  of  endo- 
carditis in  these  cases  occurs,  according  to  our  experience,  very 
infrequently.     Multiplication  of  streptococci  as  a  possible  cause  of 
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persistence  of  streptococci  in  the  blood,  after  proper  attention  has 
been  paid  to  the  local  focus,  must  also  be  reckoned  with  as  a  cause 
of  persistent  bacteremia.  We  have  not  found  any  instance  of  this 
occurrence  in  the  series  of  cases  upon  which  our  report  is  based. 

2.  Significance  of  Negative  Blood  Cultures.  (A)  We 
have  shown  that  negative  results  can  be  obtained,  even  though 
not  frequently,  in  cases  in  which  a  sinus  thrombosis  is  present. 
The  absence  of  bacteria  in  a  doubtful  case  would  make  one  hesitate 
in  exploring  for  a  thrombus  until  the  possibility  of  all  intercurrent 
diseases  had  been  excluded,  or  until  the  symptoms  had  become 
so  severe  as  to  justify  an  exploratory  procedure. 

(B)  If  the  blood  culture  should  be  negative  and  the  symptoms 
should  persist  in  a  given  case,  whether  there  is  a  sinus  thrombosis 
or  not,  acute  endocarditis  can  be  excluded.  In  such  cases  it  is 
advisable  to  take  two  blood  cultures.  In  our  experience  in  cases 
of  acute  endocarditis  due  to  ordinary  streptococci  (and  staphylo- 
cocci) bacteria  are  always  found  in  the  blood  if  two  cultures  are 
made. 

(C)  As  we  have  already  stated  several  times,  if  there  has  been 
a  sinus  thrombosis  and  bacteria  have  been  present  in  the  blood, 
and  the  jugular  vain  has  been  tied,  a  negative  culture  is  of  value  in 
showing  that  the  general  invasion  has  been  stopped. 

(/))  Occasionally  a  negative  blood  culture  has  been  of  value 
in  cases  with  a  clinical  picture  of  rheumatism.  It  is  very  valuable 
in  such  cases  to  know  that  we  are  not  dealing  with  an  arthritis 
due  to  a  general  invasion  by  the  ordinary  bacteria. 

The  data  which  we  have  given  are  sufficient  to  show  the  great 
value  of  the  investigation  by  means  of  blood  cultures  in  cases  of 
otitic  infection.  It  is  important  to  know  that  in  no  line  of  work 
are  routine  rules  more  disadvantageous  in  attempting  to  draw 
conclusions.  Each  case  must  be  made  the  subject  of  a  careful 
clinical  and  bacteriological  study.  We  hope  that  our  work  will 
stimulate  others,  who  are  in  possession  of  larger  material,  to  investi- 
gate their  cases  according  to  the  methods  which  we  have  suggested. 

Most  of  the  cases  which  form  the  basis  of  this  paper  occurred 
in  the  service  of  Dr.  E  Gruening,  to  whose  kind  cooperation  we 
owe  the  possibility  of  having  made  our  studies.     The  recent  cases 
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were  investigated  through  the  kindness  of  Dr.  F..  Whiting.  We 
are  also  much  indebted  to  Dr.  S.  Oppenheimer  for  the  privilege  of 
making:  studies  in  a  number  of  his  cases  and  for  the  use  of  the  cHnical 
histories. 

Addent)UM. — Since  reading  this  paper  we  have  made  cultures  in 
17  additional  cases  of  otitis  media  and  mastoid  disease.  In  only 
1  case  were  streptococci  found  in  the  blood,  and  in  this  case  at 
operation  a  purulent  thrombus  was  found  in  the  lateral  sinus.  The 
streptococci  disappeared  from  the  blood  within  seven  hours  after 
operation.  We  have  therefore  now  had  75  cases  of  otitis  media  or 
mastoid  disease  without  sinus  thrombosis  or  meningitis,  and  in  all 
these  cases  the  blood  has  been  sterile. 

Drs.  A.  Duel  and  J.  Wright/  of  New  York,  reported  a  series  of 
blood  cultures  made  in  cases  of  otitic  disease,  in  which  they  obtained 
positive  results  in  cases  of  uncomplicated  otitis  media  and  mastoid 
disease.  The  method  used  in  the  study  of  these  cases  was  some- 
what different  from  our  own,  inasmuch  as  the  authors  in  most  of 
their  cases  made  a  practice  of  incubating  10  c.c.  of  blood  in  flasks 
containing  150  c.c.  of  bouillon  or  glucose  bouillon;  after  two  to 
three  days  15  to  30  c.c.  of  the  contents  of  the  flask  was  centrifuged 
and  cultures  were  made  on  solid  media  from  the  sediment.  Before 
reading  the  paper,  Drs.  Duel  and  Wright  w^re  kind  enough  to 
inform  us  of  the  method  which  they  w^re  using  in  the  study  of 
their  cases,  and  since  that  time  we  have  employed  it  in  11  cases 
of  otitis  media  and  mastoid  disease,  comparing  it  with  our  own 
method.  The  results  were  identical,  all  the  cultures  being  negative. 
Besides  this  we  made  a  study  of  65  cases  of  local  infections  in 
different  parts  of  the  body  of  a  type  which,  according  to  our  experi- 
ence, is  unaccompanied  by  a  bacteremia,  using  both  the  strong 
concentration  of  the  blood,  as  suggested  by  Dr.  Wright,  and  also 
employing  our  own  method.  In  all  these  cases  the  blood  cultures 
were  negative,  with  both  methods. 

'  At  a  meeting  of  the  American  Otological  Society  held  in  Boston,  June  1,  1909. 


A  SEVERE  CASE  OF  SCARLATINA  AND  OF  DIPHTHERIA 
SUCCESSFULLY  TREATED  WITHOUT  MEDICINE. 


By  W.  H.  THOMSON,  M.D., 

OF    NEW   YORK,    N.    Y. 


On  January  26,  1909,  I  was  called  by  Dr.  George  B.  Ferguson, 
of  the  Bronx  Borough  of  New  York  City,  to  see,  in  consultation 
with  him,  a  giil,  aged  five  years,  who  began  with  a  sudden  sharp 
onset  of  scarlatina  in  the  night,  January  21,  five  days  before.  The 
throat  was  verv  early  affected  and  the  characteristic  rash  ran  its 
usual  course,  with  a  high  temperature  of  104.2°  by  mouth. 

On  the  third  day  of  the  scarlatina  a  diphtheritic  exudation  ap- 
peared, which  rapidly  spread.  Dr.  Ferguson  administered  10,000 
units  of  antitoxin,  and  on  the  next  day  5000  units  more,  but  no 
effect  on  the  exudation  followed,  and  the  membrane  increased,  so 
that  when  I  was  called  in,  on  the  sixth  day  of  the  scarlatina  and 
the  third  day  of  the  diphtheria,  the  membrane  covered  the  uvula, 
both  palatal  arches,  the  tonsils,  and  the  pharynx,  so  that  all  these 
parts  were  practically  hidden  by  the  overlying  membrane.  The 
child  was  wholly  unable  to  swallow,  and  had  received  for  two  days 
nutritive  enemata;  the  glands  on  both  sides  of  the  neck  were  greatly 
swollen,  and  the  breath  had  a  gangrenous  odor.  What  concerned 
me  most,  however,  was  the  unfavorable  aspect  of  the  countenance. 
The  child  was  apathetic  and  presented  a  picture  of  serious  septic 
infection.     The  pulse  was  weak  and  thready. 

When  we  retired  for  consultation  I  told  the  doctor  that  it  was 
useless  to  think  of  administering  any  medicine,  (1)  because  the 
child  was  wholly  unable  to  swallow,  and  (2)  because  we  had  no 
remedies  for  any  of  the  exanthemata,  while  it  was  plain  that  the 
diphtheria  antitoxin  would  no  longer  avail  in  this  case.     Mean- 
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while  the  hypodermics  of  strychnine  giyen  for  her  cardiac  and  creneral 
prostration  %vould  be  no  more  effectiye  than  emptying  the  little 
syringe  into  the  grate  fire.  The  only  recourse,  therefore,  was  to 
deal  with  her  throat  as  we  would  wash  a  dirty  sidewalk  with  a  hose. 
I  recommended,  therefore,  that  two  gallons  of  hot  water,  with  two 
leaspoonfuls  of  chlorate  of  potash  and  fiye  drops  of  oil  of  pepper- 
mint dissolved  in  it,  be  made,  to  pour  into  her  throat  every  two 
hours  day  and  night,  from  a  fountain  syringe  bag  elevated  six  feet 
above  her  head.  To  prevent  her  gagging  or  swallowing  any  of  the 
water,  her  mouth  was  to  be  kept  wide  open  by  a  rubber  ball  held 
between  the  teeth. 

For  the  first  few  days  the  patient  felt  such  relief  from  this  douch- 
ing that  she  offered  no  resistance.  Great  quantities  of  the  exudates 
came  away  with  the  return  current.  On  my  second  visit,  two  days 
afterward,  though  the  patient  was  still  unable  to  swallow,  I  was 
gratified  to  note  a  marked  change  in  her  expression,  and  the 
enlarged  cervical  glands  looked  smaller.  On  my  third  visit,  two 
days  after  that,  she  could  swallow,  though  extensive  diphtheritic 
patches  still  remained.  I  then  told  the  doctor  that  now  we  were  as 
if  in  a  canoe  shooting  a  rapid  with  these  rocks  ahead:  (1)  Abscesses 
in  the  ears  from  the  scarlatina;  (2)  pneumonia,  which  in  my 
experience  carries  off  20  per  cent,  of  the  fatal  cases  of  scarlatina; 
(3)  pleurisy,  with  a  special  tendency  to  empyema;  (4)  cardiac 
paralysis  from  the  toxin  of  diphtheria;  and  lastly,  scarlatinal 
nephritis.  All  of  these  occurred  in  their  order  except  the  last, 
the  kidneys  never  showing  the  least  disturbance.  The  very  next 
morning  after  my  third  visit.  Dr.  Samuel  Goldstein,  the  aurist, 
found  abscesses  in  both  ears,  which,  on  puncturing  the  drum,  dis- 
charged profusely,  and  continued  to  do  so  for  over  a  week,  but 
by  his  assiduous  and  skilful  management  the  ears  recovered  per- 
fectly. On  the  eighth  day  of  her  illness  the  temperature,  which 
had  fallen  to  102°,  rose  to  104°,  and  with  it  there  was  a  marked 
rise  in  the  leukocyte  count.  I  then  found  a  patch  of  pneumonic 
consolidation  in  the  left  midscapular  region,  which  was  further  sur- 
rounded by  an  area  of  pleuritic  rales  extending  to  the  base  of  the 
lung  posteriorly.  Nothing  was  prescribed  for  this  complication 
except  to  continue  the  throat  douching.     In  five  days  both   the 
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pneumonic  signs  and  the  fr'ction  rales  disappeared,  the  throat 
was  clear  of  all  diphtheritic  patches,  the  cervical  glands  had  become 
normal,  and  the  patient  was  very  hungry.  But  the  pulse  now 
became  very  weak  and  intermittent,  and  then  for  the  first  time, 
on  the  twenty-fifth  day  of  her  illness,  she  took  medicines  in  the  form 
of  cardiac  stimulants  in  a  pill  of  powdered  squills,  caffeine,  and 
strychnine.  I  may  add  that  I  was  careful  not  to  administer  digitalis, 
because  I  have  seen  very  painful  results  from  giving  digitalis  in 
diphtheritic  weakening  of  the  heart,  not  only  because  digitalis 
then  fails  to  increase  the  power  of  the  heart  s  systole,  but  because 
the  arteries  then  seem  to  become  especially  sensitive  to  the  arterial 
contraction,  which  is  one  of  the  effects  of  this  drug.  However, 
the  recovery  of  the  heart  was  very  slow,  and  it  continued  to  be 
weak  and  intermittent  for  six  weeks.  The  child  is  now  quite  her- 
self again,  except  for  weakness  of  the  legs  and  a  muffled,  nasal 
voice  from  paralysis  of  the  palate. 

The  history  of  this  case  seems  to  me  to  support  the  view  that  the 
characteristic  complications  of  scarlatina  arise  not  so  much  from 
the  original  infection  as  from  the  invasion  of  virulent  streptococci 
through  the  portal  opened  for  them  by  the  local  angma  in  the  throat. 
From  them  it  is  that  the  successive  series  of  tissue  changes  and 
inflammations  develop.  In  other  words,  the  exanthema  first 
inflames  the  throat,  and  the  streptococci  then  do  the  rest.  In 
this  sense  scarlatina  becomes  as  local  a  source  of  toxemia  as  diph- 
theria itself  is.  With  diphtheria  also,  when  ulcerated  surfaces 
are  present,  mixed  infections  occur  which  may  wholly  neutralize 
the  action  of  its  specific  antitoxin. 

Effective  ocal  treatment,  therefore,  is  as  much  indicated  in  the 
one  disease  as  in  the  other,  and  for  this  purpose  nothing  is  so  certain 
to  fulfil  the  requirements  as  a  strong  stream  of  water.  This  can 
occasion  no  local  injury,  and  meanwhile  it  not  only  removes  great 
quantities  of  poisonous  exudates,  but  actively  stimulates  healthy 
throat  secretions  along  with  a  free  flow  of  posterior  nasal  fluids. 
When  properly  applied,  no  gagging  occurs,  as  so  often  accompanies 
throat  swabbing,  and  which  itself  may  not  unoften  set  up  inhala- 
tion pneumonia.  I  would  lecommend  throat  douching,  therefore, 
at  the  earl'est  onset  of  scarlatina,  with  the  first  signs  of  sore  throat. 
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This  measure  is  equally  indicated  in  diphtheria,  first,  for  lessening 
the  absorption  of  its  toxin,  and  then  for  preventing  the  simulta- 
neous invasion  of  streptococci.  When  general  infection  has  already 
occurred,  as  in  this  case,  the  prevention  of  further  invasion  may 
enable  the  patient's  resistant  powers  ultimately  to  cope  with  and 
overcome  enemies  which  have  gained  entrance  into  the  blood  and 
tissues. 


I 


THE  CAMMIDGE  REACTION  IN  EXPERIMENTAL 
LESIONS  OF  THE  PANCREAS. 


By  JOHN  SPEESE,  M.D.,  and  EDWARD  H.  GOODMAN,  M.D. 

OF    PHILADELPHIA. 


(From  the  William  Pepper  Clinical  Laboratory  of  the  University  of  Pennsylvania, 
and  the  private  laboratory  of  Dr.  John  H.  Musser,  Philadelphia.) 


Although  abundant  clinical  proof  has  been  afforded  his  reaction 
by  Cammidge,  it  has  thus  far  remained  for  others  to  pubHsh  resuUs 
of  work  conducted  along  the  fundamental  lines  of  chemistry  and 
experimentation.  Reports  of  experimental  studies  have  by  no 
means  kept  pace  with  those  derived  from  clinical  observation, 
which  is  the  more  to  be  regretted  since  the  value  which  would 
accrue  from  the  establishment  of  a  diagnostic  measure  in  pancreatic 
disease  is  inestimable  and  demands  a  firm  experimental  basis  before 
it  can  be  accepted. 

In  a  preliminary  report^  we  published  results  of  some  studies  of  the 
Cammidge  reaction  in  experimental  pancreatitis,  using  the  "C" 
reaction,  which  had  given  good  clinical  results  in  the  hands  of  one 
of  us.^  Up  to  that  time  no  report  of  experimental  work  had  appeared 
in  which  this  modified  reaction  had  been  used,  but  since  our  first 
report  Eichler  and  Schirokauer^  have  published  results  of  some 
experimentation  in  dogs,  using  the  "C"  method.  Their  work  has 
left  them  somewhat  in  doubt  as  to  the  usefulness  of  the  test,  the 
crystals  appearing  at  irregular  intervals  even  when  definite  pan- 
creatic lesions  existed. 

•  Amer.  Jour.  Med.  Sci.,  January,  1909.  ^  Annals  of  Surgery,  February,  1909. 

«  Berl.  klin.  Woch.,  1909,  p.  352. 
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The  work  which  we  report  at  this  time  was  undertaken  to  confirm 
or  to  refute  Cammidge's  claims,  that  by  means  of  chemical  analysis 
a  specific  substance  could  be  demonstrated  in  the  urine  of  individuals 
suffering  with  pancreatic  disease.  This  specific  substance  was 
thought  by  Cammidge  to  be  glycerin,  absorbed  into  the  circulation 
during  the  process  of  fat  necrosis  and  excreted  finally  in  the  urine. 
This  hypothesis  was  soon  abandoned  for  the  present  belief  that 
the  substance  which  is  isolated  by  means  of  phenylhydrazin  is  a 
pentose,  not  found  as  such  in  the  urine,  but  obtained  from  some 
mother  substance  by  hydrolysis  with  hydrochloric  acid.  AVhat 
this  mother  substance  may  be  is  not  stated,  but  its  origin  is  thought 
to  be  from  the  pancreas,  which,  as  is  well  known,  contains  a  relatively 
large  amount  (2.48  per  cent.)  of  pentose-yielding  material. 

We  have  endeavored  in  our  series  of  cases  to  imitate  the  acute 
and  chronic  types  of  pancreatitis  met  with  in  human  beings.  The 
first  is  easily  done  by  the  injection  of  oil  into  the  pancreatic  duct, 
while  the  morbid  changes  seen  in  the  second  type  of  pancreatic  lesion 
were  closely  simulated  by  simple  ligation  of  the  duct  of  Wirsung. 
All  of  our  experimental  animals  were  dogs,  and  before  operation 
they  were  confined  for  from  one  to  more  days  in  a  cage  used  for 
metabolic  studies.  The  food  consisted  of  meat,  potatoes,  bread, 
and  water.  The  urine  was  collected  for  twenty-four  hours  pre- 
ceding operation,  and  in  every  instance,  with  the  exception  of  three 
of  our  early  animals,  it  was  examined  for  albumin,  sugar,  and  the 
Cammidge  reaction.  Albumin  was  tested  for  by  the  Heller's 
test,  and  if  present  was  removed  by  heat  and  acid.  Sugar  was 
tested  for  by  Fehling's  and  Nylander's  methods,  and  the  Cammidge 
reaction  was  performed  according  to  the  directions  given  in  Robson 
and  Cammidge's  book.^  This  is  the  so-called  "C"  reaction.  It 
may  be  stated  parenthetically  that  albumin  was  almost  a  constant 
constituent  of  the  dogs'  urines;  sugar  was  never  found  before,  and 
with  the  exception  of  our  extirpation  series,  never  after  operation; 
and  the  Cammidge  reaction  was  found  but  once  before  operation, 
this  dog,  of  course,  being  discarded  as  valueless  in  our  experiments. 

Operation  was  performed  under  aseptic  conditions,  ether  being 

'The  Pancreas:  Its  Surgery  and  Pathology,  1907. 
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used  as  an  anesthetic.  Postoperative  suppuration  was  never  seen, 
although  no  dressing  or  protection  was  given  the  wound.  The 
urine  obtained  after  operation  was  examined  for  albumin,  sugar, 
and  for  the  Cammidge  reaction.  Seventeen  dogs  were  studied — 
six  for  acute  pancreatitis,  four  for  the  effects  following  ligation, 
two  for  the  effects  following  extirpation  of  half  of  the  pancreas 
(tail),  three  for  the  effects  following  crushing  of  the  tail  of  the  pan- 
creas, and  in  two  dogs  a  total  extirpation  was  performed. 

Series  I. — ^The  pancreatic  lesions  in  this  series  were  induced  by 
the  injection  of  from  10  to  30  c.c.  of  cotton-seed  oil  into  the  pancre- 
atic duct,  a  procedure  which  causes  rapid  necrosis  of  the  pancreas. 

Dog  1.  The  urine  before  operation  was  not  examined.  The 
dog  was  killed  eight  hours  after  operation,  and  the  urine  collected 
up  to  that  time  gave  a  positive  reaction.  Macroscopic  examination 
of  the  pancreas  showed  a  diffuse  necrotic  process  which  involved 
most  of  the  organ.  A  microscopic  study  revealed  complete  destruc- 
tion of  the  tissue. 

Dog  2.  The  urine  before  operation  showed  no  Cammidge 
reaction.  The  dog  was  killed  eight  hours  after  operation,  and  the 
urine  failed  to  show  a  positive  reaction.  The  pathological  examina- 
tion of  the  pancreas  showed  neither  macroscopic  nor  microscopic 
lesions,  as  the  attempt  to  inject  oil  into  the  pancreatic  duct  had 
been  unsuccessful. 

Dog  3.  The  urine  before  operation  was  not  examined.  The 
dog  was  killed  eight  hours  after  operation,  and  the  urine  collected 
up  to  that  time  showed  a  positive  reaction.  The  postmortem 
examination  of  the  pancreas  revealed  a  diffuse  necrotic  process; 
lesions  similar  in  nature  were  seen  microscopically. 

Dog  4.  The  urine  before  operation  showed  no  Cammidge  crystals. 
The  urine  after  operation  gave  a  positive  reaction.  The  dog 
was  killed  eight  hours  after  operation,  and  the  macroscopic  and 
microscopic  examination  of  the  pancreas  showed  a  diffuse  necrotic 
process. 

Dog  5.  The  urine  before  operation  was  not  examined.  The 
urine  after  operation  gave  a  positive  reaction.  The  animal  was 
killed  eight  hours  after  operation,  and  the  pancreas  was  found  to  be 
necrotic  except  at  the  tail.     IMicroscopic  examination  of  the  head 
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revealed  complete  necrosis  of  the  tissue,  with  hemorrhagic  and 
leukocytic  infiltration.  In  the  tail  there  was  marked  parenchy- 
matous degeneration  and  a  few  areas  of  necrosis. 

Dog  6.  The  urine  before  operation  showed  no  Cammidge 
reaction.  The  urine  the  first  hour  after  operation  was  negative; 
four  hours  after  operation  it  was  positive.  The  dog  was  killed  at 
this  time,  and  the  usual  necrotic  appearance  following  oil  injections 
was  seen.  On  microscopic  examination,  normal  tissue  was  nowhere 
visible  except  in  the  tail. 

Series  II. — The  pancreatic  lesions  in  this  series  were  caused 
by  ligation  of  the  pancreatic  duct. 

Dog  7.  The  urine  before  operation  was  negative  for  the  Cam- 
midge reaction;  the  urine  the  first  day  after  operation  was  negative; 
the  urine  the  second  day  after  operation  gave  a  positive  reaction; 
on  the  third,  fourth,  and  fifth  days  positive  reactions  were  obtained. 
The  dog  was  killed  seven  days  after  operation,  and  an  area  of  indu- 
ration was  found  in  the  head  of  the  pancreas  opposite  the  point  of 
ligation.  The  lesion,  which  was  the  size  of  a  large  walnut,  was 
distinctly  hard,  and  cut  with  greater  resistance  than  the  remaining 
portions  of  the  gland.  Microscopic  study  of  the  indurated  tissue 
showed  a  subacute  inflammatory  process,  which  had  caused  small 
areas  of  necrosis  in  the  acini.  A  leukocvtic  infiltration,  consistinof 
for  the  most  part  of  round  cells,  was  seen  in  the  stroma  and,  to 
a  less  extent,  about  the  acini.  Proliferated  connective  tissue  cells 
were  also  noted. 

Dog  8.  The  urine  before  operation  showed  no  Cammidge 
reaction.  Positive  reactions  were  obtained  on  the  first  and  second 
days  following  operation.  The  dog  was  killed  on  the  second  dav, 
and  the  pancreas  was  found  to  be  indurated  in  an  area  about  the 
size  and  shape  of  a  hickory  nut,  the  lesion  being  directly  above  the 
ligature,  which  still  surrounded  the  duct.  Microscopic  examination 
revealed  changes  similar  to  those  seen  in  the  preceding  case,  but 
not  so  extensive. 

Dog  9.  The  urine  before  operation  was  negative  for  the  Cam- 
midge reaction.  Negative  reactions  were  obtained  on  the  second, 
third,  and  fourth  days  following  operation.  On  the  fifth  and  sixth 
days  after  operation  an  attempt  was  made  to  open  the  pancreatic 
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duct  at  the  point  of  ligation,  but  was  unsuccessful,  owing  to  the 
induration  about  the  duct.  The  first  day  after  the  second  opera- 
tion the  urine  was  lost;  on  the  second  and  third  days  the  reaction 
was  negative.  On  the  fourth  day  typical  crystals  were  found,  and 
on  that  day  the  dog  died.  The  urine  collected  on  this  day  up  to 
the  time  of  death  gave  a  negative  reaction.  Owing  to  advanced 
decomposition  the  pancreas  was  not  examined  microscopically. 
We  are  unable  to  explain  the  irregularity  in  the  appearance  of  the 
crystals  in  this  case. 

Dog  10.  The  urine  before  operation  was  not  examined.  The 
first  day  after  operation  it  was  negative,  but  positive  reactions 
were  obtained  on  the  second  and  third  days.  On  the  third  day 
the  duct  was  again  exposed,  the  ligature  cut,  and  the  intestine  opened. 
A  probe  was  inserted  in  the  duct  and  a  point  of  resistance  was 
encountered  1  cm.  from  the  ampulla.  Gentle  pressure  overcame 
the  resistance  and  the  probe  was  advanced  still  farther.  On  with- 
drawing it  the  same  resistance  was  again  met  with.  The  head  of 
the  pancreas  felt  decidedly  indurated.  The  urine  following  this 
second  operation  was  so  scanty  that  it  could  not  be  examined.  On 
the  second  and  third  days  negative  reactions  were  obtained;  on 
the  fourth  day  a  positive  reaction,  on  the  fifth  a  negative,  on  the 
sixth  and  seventh  days  positive  reactions,  and  thereafter  negative 
reactions  were  obtained.  On  the  fifteenth  day  after  the  first  opera- 
tion, or  twelve  days  after  the  second  operation,  the  abdomen  was 
again  opened,  and  the  omentum  was  found  to  be  so  adherent  that 
it  was  impossible  to  locate  the  pancreatic  duct.  The  dog  was  killed 
five  days  later,  or  on  the  twentieth  day  after  the  first  operation; 
the  pancreas  was  very  much  indurated  and  the  duct  could  not  be 
found.     A  microscopic  examination  was  not  made. 

Series  III. — In  this  series  the  tail  of  the  pancreas  was  extirpated 
to  a  point  immediately  below  the  pancreatic  duct. 

Dog  11.  The  urine  before  operation  gave  no  Cammidge  reaction. 
The  day  following  operation  no  reaction  was  obtained,  but  on  the 
second  day  typical  crystals  were  seen.  The  animal  died  three 
days  after  operation,  and  the  autopsy  disclosed  a  necrotic  condition 
of  the  pancreas.  The  duct  was  found  to  have  been  ligated,  so  that 
this  case  cannot  be  properly  regarded  as  an  example  of  the  results 


SPEESE,    GOODMAN:    THE    CAMMIDGE    REACTIOX  393 

following  partial  extirpation,  but  rather  as  an  instance  of  incomplete 
extirpation  plus  ligation.  Microscopic  sections  from  the  head  of 
the  pancreas  showed  well-preserved  cells,  the  nuclei  being  slightly 
obscured  by  cloudy  swelling.  Small  areas  of  liquefaction  necrosis 
were  seen,  and  considerable  hemorrhage  was  present  in  the  tissues. 

Dog  12.  Urine  before  operation  was  negative.  No  pancreatic 
reaction  was  obtained  on  the  first,  second,  third,  fourth,  fifth,  and 
sixth  days.  Thereafter,  until  the  nineteenth  day,  positive  reactions 
were  found.  On  that  day  the  dog  was  allowed  to  run  out  of  doors, 
and  through  carelessness  the  animal  escaped.  Examination  of 
the  excised  portion  of  pancreas  revealed  a  normal  gland. 

Series  IV. — In  all  the  cases  in  this  series  the  tail  of  the  pan- 
creas was  crushed  with  a  hemostat  in  six  places. 

Dog  13.  The  urine  before  operation  was  negative.  On  the  first, 
second,  third,  fourth,  and  fifth  days  positive  pancreatic  reactions 
were  obtained.  The  dog  was  killed  six  days  after  the  operation. 
The  pancreas  showed  induration  of  the  head  and  some  injection  about 
the  tail,  but  no  fat  necrosis  was  apparent.  ^Microscopic  examination 
of  the  head  of  the  pancreas  showed  some  increase  of  connective  tissue 
around  the  acini.     The  parenchyma  seemed  normal  in  appearance. 

Dog  14.  The  urine  before  operation  was  negative.  No  urine 
was  obtained  the  first  day  after  operation.  On  the  second  day 
the  urine  was  negative,  but  on  the  third  and  fourth  days  positive 
reactions  were  obtained.  The  dog  was  killed  on  the  fifth  dav  after 
operation.  The  tail  of  the  pancreas  was  hemorrhagic  and  necrotic. 
The  head  was  slightly  indurated,  the  duct  patulous.  On  micro- 
scopic examination  the  tail  showed  advanced  necrosis  of  the  cells, 
the  head  being  practically  normal. 

Dog  15.  The  urine  before  operation  was  negative.  Up  to  the 
sixth  day  after  operation  no  Cammidge  reaction  was  obtained; 
on  the  sixth  and  seventh  days  positive  crystals  were  seen.  The 
urine  was  not  studied  again  until  nineteen  days  after  operation, 
when  it  was  negative  for  the  pancreatic  reaction.  Two  days  later, 
when  we  intended  to  kill  the  animal  for  the  purpose  of  macroscopic 
and  microscopic  examination  of  the  pancreas,  we  found  that  the 
dog  had  been  removed  from  the  cage  and  had  been  disposed  of, 
so  a  pathological  report  on  this  case  cannot  be  made. 
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Series  V. — In  this  series  a  total  extirpation  was  attempted. 

Dog  16.  The  urine  before  operation  was  negative.  The  animal 
died  the  day  following  operation,  and  the  urine  collected  up  to  that 
time  gave  a  positive  pancreatic  reaction.  Examination  of  the 
pancreas  revealed  a  normal  condition  of  that  gland. 

Dog  17.  The  urine  before  operation  was  negative.  On  the 
first  and  second  days  after  operation  positive  reactions  were  obtained. 
The  animal  died  on  the  second  day.  The  pancreas  seemed  normal 
on  microscopic  examination. 

We  were  led  to  believe  from  the  results  obtained  in  Series  I,  and 
from  those  seen  in  Dogs  7  and  8  (Series  II),  that  occlusion  of  the 
pancreatic  duct  was  the  principal  causative  factor  in  the  production 
of  the  Cammidge  reaction.  We  tried  to  establish  this  fact  by 
removing  the  obstruction  in  the  remaining  two  dogs  of  the  second 
series,  but  were  unsuccessful  in  Dog  9,  and  in  Dog  10  positive 
reactions  were  obtained  after  two  negative  days.  This  may  have 
been  caused  by  a  closure  of  the  duct,  but  we  have  no  means  of 
verification,  as  there  were  so  many  adhesions  that  the  pancreatic 
duct  could  not  be  located. 

The  view  that  occlusion  of  the  duct  might  be  the  main  cause  of 
the  appearance  of  Cammidge  crystals  had  to  be  abandoned  after 
we  had  completed  Series  III  and  IV,  as  the  duct  was  left  patulous 
in  these  cases,  except  in  Dog  11  (Series  III),  and  positive  reactions 
were  obtained  in  each  case. 

Cammidge  has  asserted  that  pentose  is  the  specific  substance 
which  he  isolates  from  the  urine  by  his  method,  and  that  the  pentose 
has  its  origin  in  the  pancreas.  We  are  not  in  favor  of  this  view, 
for,  were  this  correct,  we  should  not  expect  to  find  typical  crystals 
after  total  extirpation  of  the  gland.  We  are  inclined  to  believe 
that  the  substance  found  by  the  use  of  Cammidge's  technique  is 
but  an  expression  of  disturbed  carbohydrate  metabolism,  this  dis- 
turbance being  referable  to  morbid  changes  in  the  pancreas.  We 
have  made  no  investigations  along  the  lines  of  chemistry,  but  the 
melting  point  of  the  crystals  found  in  one  case  was  between  150° 
and  155°  C,  which  is  about  the  melting  point  of  the  phenylhydrazin 
compound  of  glycuronic  acid. 
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Conclusions.  1.  The  Cammidge  reaction  is  a  constant  feature 
in  hemorrhagic  pancreatitis,  in  mechanical  injuries  of  the  gland 
(crushing  of  the  tail,  partial  extirpation),  and  in  total  extirpation. 

2.  In  certain  cases  of  the  subacute  type  of  pancreatitis  the  reaction 
is  inconstant. 

3.  The  nature  of  the  phenylhydrazin  compound  is  not  definitely 
established.  If  pentose,  it  is  apparently  not  derived  from  the 
pentose-yielding  material  of  the  pancreas. 

4.  A  positive  reaction  is  indicative  of  altered  carbohydrate 
metabolism  due  to  disturbance  of  the  internal  secretion  of  the 
pancreas. 


EFFECT   OF   THE   INJECTION   OF   BILE    ON   THE 
CIRCULATION. 


By  JOHN  H.  KING,  M.D.,  axd  HUGH  A.  STEWART,  M.D., 

OF  BALTIMORE,   MD. 

(From  the  Hunterian  Laboratory  of  the  Johns  Hopkins  Medical  School.) 


Since  the  days  of  Majendie  this  subject  has  received  no  small 
amount  of  attention,  for  it  has  long  been  known  that  circulatory 
disturbances  are  frequently  associated  with  obstructive  jaundice, 
and  endeavors  have  repeatedly  been  made  to  study  these  disturb- 
ances by  the  intravenous  injection  of  bile  into  animals. 

The  first  to  make  a  systematic  study  of  the  bradycardia  of  jaun- 
dice was  Rohrig,^  in  1863,  and  to  his  teaching,  especially,  is  accredited 
the  oft-quoted  statement  "that  the  dominant  action  of  the  bile  on 
the  circulation  is  due  to  its  bile  salts — taurocholate  and  glycocho- 
late."  Subsequent  observers  have  in  general  concurred  with 
Rohrig  that  the  bile  salts  are  responsible  for  the  bradycardia  and 
low  blood  pressure  of  jaundice,  but  there  is  much  diversity  of 
opinion  as  to  how  the  bile  salts  exercise  this  function.  Three  differ- 
ent views  are  held  regarding  the  toxic  action  of  bile  on  the  heart. 
One  is  that  the  bile  constituents  act  as  a  poison  to  the  intracardiac 
ganglia,  and,  by  paralyzing  their  action,  impair  the  force  of  the 
heart  beat  and  lower  its  frecjuency.  Among  those  who  hold  this 
view  are  Rohrig,*  I^^gg»^  Ewald,^  Grobb,*  Riegel,^  Laveran  and 
Teisser."  On  the  other  hand,  it  is  held  by  Rancke,^  Schack,®  and 
Lowit"  that  the  bile  salts  possess  a  toxic  action  on  all  striated 
muscle,  and  that  the  effects  on  the  heart  fall  in  line  with  this  general 
action — that  the  heart  muscle  is  directly  poisoned.  The  most 
recent  workers  on  the  subject,  Spalitta,*"  Weintraud,"  Branden- 
burg,'^ and  Meltzer  and  Salant,'^  are  inclined  to  the  view  that  the 
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slowine;  in  heart  rate  is  the  result  of  a  stimulation  or  increased  tone 
of  the  cardio-inhibitorv  apparatus.  AYhile  there  is  no  unanimity 
among  these  authors  as  to  the  mechanism  of  bile  poisoning,  they 
are  all,  Avith  the  exception  of  Meltzer  and  Salant,  agreed  as  to  the 
constituent  of  the  bile  to  which  the  toxic  action  is  due,  i.  e.,  the 
bile  salts.  Meltzer  and  Salant  are  non-committal,  but  suggest 
that  there  is  either  a  mass  action  of  the  different  bile  constituents, 
or  else  some  undiscovered  constituent,  to  which  the  toxicity  is  due. 
The  first  authors  to  give  evidence  that  the  bile  pigment  possesses 
toxic  properties  were  Bouchard"  and  de  Bruin.  Having  injected 
bile  into  a  rabbit's  ear  to  determine  the  lethal  dose,  they  found 
that  removal  of  the  pigments  by  charcoal  lowered  the  toxicity  by 
one-half.  According  to  these  authors,  the  bile  pigments  possess 
a  greater  toxic  property  than  the  bile  salts. 

It  seemed  to  us  that  in  those  researches  which  were  undertaken 
to  determine  the  toxic  constituent  of  bile  the  discordant  results 
have  been  due,  in  a  large  measure,  to  the  methods  employed.  It  is 
surprising  how  little  attention  has  been  paid  to  the  concentration 
of  the  constituents  investigated,  as  compared  to  their  concentration 
in  the  normal  bile.  Empirical  standards  had  been  established 
and  concentrations  used  far  in  excess  of  what  is  present  in  the  bile 
or  without  any  reference  to  the  possibilities  which  might  arise,  even 
during  the  course  of  the  disease.  Thus,  for  instance,  Traube^^ 
used  a  33  per  cent,  solution  of  sodium  chelate,  whereas  in  no  analysis 
of  the  bile  of  any  animal  has  more  than  5  per  cent,  been  foinid. 

In  the  experiments  which  we  have  carried  out  we  used  through- 
out pig's  bile  and  injected  this  intravenously  into  dogs.  The  bile 
was  obtained  from  the  gall-bladder  immediately  after  slaughter 
of  the  animal,  and,  to  obviate  the  possibility  of  individual  variations 
which  might  arise  from  the  feeding  of  the  animals,  a  mixed  sample 
from  at  least  twenty  pigs  was  used  in  every  experiment.  A  first 
series  of  experiments  was  conducted  for  the  purpose  of  ascertaining 
the  dose  of  bile  injected  at  a  uniform  rate  which  would  produce  a 
distinct  slowing  of  the  heart  rate.  Special  attention  was  given  to 
the  rate  at  which  the  bile  was  introduced,  as  variations  in  the  rapidity 
of  injection  materially  influence  the  dose  which  will  produce  cardiac 
effects.     As  an  illustration  of  this  point,   in   one  experiment  we 
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found  that  5  c.c.  of  bile  injected  into  the  jugular  vein  in  one  minute 
produced  a  drop  in  heart  rate  from  120  to  70  per  minute,  and  a 
fall  in  blood  pressure  from  120  mm.  Hg.  to  50  mm.  Hg.,  whereas, 
if  the  same  amount  of  bile  be  injected  at  a  much  slower  rate  of 
0.5  c.c.  per  minute,  it  will  produce  no  effect  whatsoever,  except  a 
slight  rise  in  pressure.  In  ten  experiments  we  found  that  an  average 
of  16  c.c.  of  whole  bile,  injected  intravenously,  at  the  rate  of  0.5  c.c. 
per  minute,  will  cause  a  distinct  slowing  in  rate  in  a  dog  of  fourteen 
pounds  Aveight,  and  from  34  to  37  c.c.  will  stop  the  heart  in  diastole. 
The  figure  36  c.c.  we  take  as  the  lethal  dose  of  pig's  bile  for  dogs. 
This  lethal  dose  is  probably  in  excess  of  what  would  after  a  few 
hours  kill  the  animal,  but  for  our  purpose  it  was  necessary  for  the 
sake  of  comparison  to  know  the  amount  of  bile  necessary  to  kill 
the  animal  on  the  table. 

Effect  of  the  Injection  of  Whole  Bile.  In  the  experiment 
carried  out  in  this  research  all  the  injections  were  made  in  the  same 
manner.  The  bile  was  introduced  from  a  burette  connected  with 
a  jugular  vein,  usually  the  left,  and  the  rate  of  inflow  controlled 
by  a  screw  clamp.  Blood  pressure  was  read  off  from  a  mercury 
manometer  attached  to  the  right  common  carotid  artery. 

Table  I  gives  the  figures  for  six  experiments  made  with  the 
injection  of  whole  bile. 

Table  I. 


Blood  press- 

ure  at   com- 

Preliminary rise  and  c.c. 

Number  of  c.c.  to  pro- 

Lethal dose  Weight  of 

mencement 

of  bile  to  produce  it. 

duce  distinct  slowing. 

in  c.c. 

animal. 

of  experiment. 

B.  P. 

B.  P. 

1 

125 

10  mm. 

7.5 

18 

90  mm. 

46 

15  lbs. 

2 

127 

None 

0.0 

16 

75  mm. 

35 

14  lbs. 

3 

130 

15  mm. 

5.0 

15 

75  mm. 

36 

13  lbs. 

4 

120 

10  mm. 

6.0 

17 

100  mm. 

37 

14  lbs. 

5 

140 

10  mm. 

4.5 

10 

95  mm. 

96 

16  lbs. 

6 

100 

12  mm. 

5.5 

16 

100  mm. 

34 

1414  lbs. 

There  is  almost  invariably  a  preliminary  rise  of  pressure  amount- 
ing to  about  10  c.c.  following  the  injection  of  the  first  10  c.c.  of 
bile.     This  is  more  apt  to  occur  when  the  bile  is  introduced  at  a 
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greater  rate  than  we  have  adopted.  As  will  be  pointed  out  later, 
a  similar  rise  in  pressure  may  take  place  with  the  injection  of  pure 
sodium  taurocholate  in  aqueous  solution,  and  it  seems  probable 
that  to  this  constituent  must  be  attributed  the  slight  rise  in  pressure 
which  occurs  with  the  injection  of  pure  bile.  Following  the  pre- 
liminary rise  of  pressure  there  is  a  progressive  and  concurrent 
lowering  of  the  blood  pressure  with  the  further  injection  of  bile. 
It  is  not  until  from  10  to  18  c.c.  have  been  introduced  that  the  heart 
rate  shows  a  distinct  slowing  and  we  have  found  that  after  the 
blood  pressure  has  fallen  30  to  40  mm.  Hg.  from  its  original  height 
there  is  a  definite  drop  in  the  heart  rate.  The  fact  that  the  V)lood 
pressure  is  affected  as  soon  as  the  bile  is  introduced,  while  the  rate 
of  the  heart  beat  is  not  altered  until  a  quantity  of  bile  varying  from 
10  to  18  c.c.  have  been  injected,  would  itself  tend  to  show  that 
these  phenomena  are  not  the  result  of  the  same  action.  The 
lowering  of  the  blood  pressure  must  have  a  different  physiological 
causation  than  the  slowing  of  heart  rate,  and  this  is  suggestive  of 
the  possibility  that  different  constituents  of  the  complex  bile  are 
responsible  for  these  two  effects.  The  lowering  of  blood  pressure 
must,  unquestionably,  be  due  either  to  a  weakening  of  the  ventricular 
contraction  by  direct  poisoning  of  the  muscle  fibers  or  to  paralysis 
of  the  intracardiac  ganglia — as  to  which  of  the  possibilities  is  the 
correct  one  is  not  of  essential  importance.  The  lowering  of  blood 
pressure  is  not  due  to  vasodilatation,  as  was  found  from  the  study  of 
a  plethysmographic  record  of  a  dog's  hind  limbs  during  the  injec- 
tion of  the  whole  bile.  The  limbs  did  not  show  an  increase  in 
volume. 

Meltzer  and  Salant  pointed  out  that  the  introduction  of  bile 
causes  an  increase  of  the  vagus  tone.  They  determined  the  smallest 
strength  of  low  current  necessary  to  produce  cardiac  effects  on 
stimulation  of  the  vagus  in  the  animal  before  injection  of  bile,  and 
compared  this  with  the  strength  of  current  required  to  produce 
the  same  effect  after  the  introduction  of  a  certain  quantity  of  bile. 
A  smaller  strength  of  current  was  necessary  for  the  latter.  In 
several  of  our  experiments  we  obser\'ed  that  section  of  the  vagi 
relieved  immediately  the  bradycardia  and  arrhythmia  produced  by 
bile  injection.     In  one  instance,  the  heart  had  stopped  for  about 
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two  minutes,  and  on  cutting  the  vagi  it  resumed  its  normal  rate  and 
rhythm.  In  the  same  way  the  injection  of  atropine  will  relieve, 
more  or  less  completely,  the  bradycardia  produced  by  bile. 
Weintraud  has  reported  a  case  of  obstructive  jaundice  where  the 
injection  of  0.0012  gram  of  atropine  increased  the  heart  rate  from 
60  to  120  per  minute.  In  addition  to  the  slowing  in  rate  there  is 
a  slight  delay  in  conduction  tone  between  auricle  and  ventricle 
amounting  in  our  experiments  from  J^-^J  to  yf  ^^  seconds. 

It  would  appear,  then,  that  there  is  ample  experimental  proof  that 
the  bradycardia  of  jaundice  is  the  result  of  a  heightened  tone  or 
direct  stimulation  of  the  vagus  fibers  in  the  heart,  and  that  the 
lowering  of  blood  pressure  is  caused  by  a  direct  poisoning  action 
on  the  heart  muscle  or  intracardiac  ganglia,  and  it  is  in  no  way 
associated  with  the  change  in  rate. 

Effect  of  Injection  of  Separate  Constituents  of  the  Bile. 
Having  thus  established  the  lethal  dose  of  bile  for  dogs  at  a  uniform 
rate  of  injection,  and  the  effects,  in  their  sequence,  which  follow 
the  introduction  of  whole  bile,  the  separate  constituents  in  their 
normal  concentration  were  then  injected.  The  bile  of  the  pig,  like 
that  of  the  rabbit  and  hare,  contains  almost  exclusively  glycocholic 
acid,  and  this  is  present  in  the  concentration  of  1.9  parts  per  100. 
A  solution  somewhat  in  excess  of  this  strength  of  sodium  glyco- 
cholate  of  3.2  parts  per  100  was  accordingly  made  up  and  injected 
into  three  animals. 


T.^BLE 

II. 

Blood 

Blood 

Experiment. 

pressure 
before. 

Rate  before. 

pressure 
after. 

Rate  after. 

Bile  in  c.c, 

13 

140 

140 

145 

142 

45 

18 

125 

176 

125 

126 

40 

17 

135 

216 

165 

202 

40 

These  three  experiments  are  of  interest  as  showing  that  no  harm- 
ful effects  are  produced  on  the  heart  or  circulation  by  the  amount 
of  glycocholate  present  in  a  lethal  dose  of  bile.  In  these  three 
experiments  the  blood  pressure  either  remained  constant  through- 
out the  injection  or  else  underwent  a  slight  elevation  amounting 
in  one  experiment  to  30  mm,  Hg.  Similarly  the  heart  rate  under- 
went no  marked  change.     In  Experiment  IS  a  drop  in  rate  from 
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176  to  126  is  recorded,  but  this  is  not  of  sufficient  amount  to  justify 
its  being  called  a  bradycardia. 

In  a  similar  way  the  action  of  taurocholate  was  investigated. 
Although  pig's  bile  contains  only  a  trace  of  this  substance,  we 
injected  a  solution  of  sodium  taurocholate  in  water,  in  the  same 
concentration  as  was  used  with  the  glycocholate,  of  3.2  per  cent. 
It  was  found  that  the  salts  are  identical  in  their  action.  They  cause, 
in  the  strength  present  in  normal  pig's  bile,  neither  a  fall  of  blood 
pressure  nor  a  slowing  of  the  heart  rate  when  injected  into  dogs. 

This  result  is  not  in  conformity  with  the  work  previously  done 
on  the  action  of  the  bile  salts  on  the  circulation.  Previous  observa- 
tions on  this  subject  have  been  made  without  any  reference  to  the 
concentration  of  the  salts  in  the  bile.  In  large  enough  doses  and 
in  great  enough  concentration  the  bile  salts  will  undoubtedly  lower 
the  blood  pressure,  and  also  slow  the  heart,  as  was  demonstrated 
by  Legg,  Rohrig,  and  others.  This,  however,  must  be  regarded 
as  a  purely  toxic  effect,  from  excessive  dose,  and  is  analogous  to 
that  which  may  occur  with  the  injection  of  practically  any  salt — 
a  small  dose  may  be  without  effect,  a  large  dose  fatal. 

Cholesterin.  a  recent  article,  by  Danilewsky,^"  on  the  action 
of  the  products  of  metabolism,  contains  the  statement  that  choles- 
terin is  a  direct  stimulant  to  the  muscular  fibers  of  the  heart.  This 
author  found  that  cholesterin  is  slightly  soluble  in  Ringer's  solution 
to  the  extent  of  only  0.005  per  cent.,  and  that  even  in  this  concen- 
tration it  will  cause  a  distinct  augmentation  of  systole.  We  have 
not  repeated  Danilewsky's  experiment,  but  the  results  we  have 
obtained  by  the  injection  of  an  alcoholic  solution  of  cholesterin 
are  essentially  different  from  what  he  has  reported.  Cholesterin, 
of  which  0.16  parts  per  100  are  present  in  pig's  bile,  can  readily 
be  removed  by  repeated  shaking  of  the  l^ile  with  ether  in  a  separating 
funnel.  If  the  bile  from  which  the  cholesterin  has  been  removed 
in  this  manner  be  injected  it  will  be  found  that  the  lethal  dose  is 
in  no  way  altered,  /.  e.,  it  still  remains  between  30  and  40  c.c.  of  bile. 
This  would  tend  to  show  that  cholesterin  does  not  possess  very 
toxic  properties,  but  we  have  found  that  when  it  is  injected  in 
alcoholic  solution  toxic  effects  are  produced  by  the  amount  present 
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in  a  lethal  dose  of  bile.     Table  III  shows  the  effect  of  the  injection 
of  cholesterin  in  alcoholic  solution. 


Table  III. 

Amount  of  choles- 
terin in  lethal 

Weight  of 

Experiment. 

Concentration. 

Lethal  dose. 

dose. 

animal. 

21 

3.2  per  cent. 

7.9  c.c. 

0.025  gm. 

16  lbs. 

22 

3.2  per  cent. 

4.6  c.c. 

0.014  gm. 

9  lbs. 

27 

3.2  per  cent. 

5.5  c.c. 

0.176  gm. 

12  lbs.  . 

It  is  evident  from  these  experiments  that  cholesterin  in  alcoholic 
solution  has  a  greater  toxic  effect  than  it  does  in  the  bile.  Since 
0.16  per  cent,  of  cholesterin  is  present  in  normal  pig's  bile,  and 
the  lethal  dose  of  bile  for  dogs  is  40  c.c,  even  assuming  that  the 
toxicity  did  entirely  depend  on  this  subtsance,  it  will  be  seen  that 
an  amount  less  than  0.064  grams  of  cholesterin  in  bile  is  non-lethal. 
In  alcoholic  solution,  however,  the  toxic  dose  of  cholesterin  as  given 
in  the  table  above  is  from  0.014  to  0.025  gram.  It  is  difficult  at 
first  sight  to  correlate  the  results  of  these  experiments  with  those 
obtained  by  the  removal  of  cholesterin  by  ether.  It  is  possible 
that  this  disagreement  is  the  result  of  an  experimental  difficulty. 
Cholesterin  is  soluble  only  in  warm  alcohol,  and  with  a  slow  injec- 
tion it  is  difficult  to  prevent  small  quantities  of  cholesterin  from 
precipitating  just  as  the  solution  enters  the  veins.  The  precipitated 
cholesterin  is  thus  carried  as  small  emboli,  which  in  reaching  the 
heart  act  as  violent  poisons.  Cholesterin  must  be  regarded,  how- 
ever, as  contributing  in  some  measure  to  the  toxicity  of  bile  injected 
intravenously,  but  it  is  unlikely  that  it  plays  any  part  in  the  cir- 
culatory disturbances  of  jaundice,  since  it  is  now  known  that  choles- 
terin does  not  circulate  as  do  the  bile  salts  and  pigments. 

Bile  Pigments.  We  wish  especially  to  draw  attention  to  the 
results  we  have  obtained  with  the  injection  of  the  bile  pigments, 
bilirubin  and  biliverdin.  Pig's  bile  contains  the  two  pigments 
bilirubin  and  biliverdin,  the  latter  being  a  higher  oxidation  product 
of  the  former. 

As  it  is  exceedingly  hard  to  obtain  biliverdin  in  the  pure  state, 
and  as  the  cost  precluded  us  from  making  any  extensive  obser- 
vations with  this  pigment,  we  studied  more  especially  biliverdin, 
which  we  were  able  to  prepare  for  ourselves  in  the  laboratory. 
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If  the  bile  be  treated  with  a  weak  salt  of  calcium,  a  5  per 
cent,  solution  of  calcium  lactate,  the  precipitate  collected,  and  the 
filtrate  injected  into  an  animal,  it  will  be  found  that  the  filtrate  is 
non-toxic,  the  animal  being  able  to  withstand  the  injection  of  many 
times  the  amount  contained  in  a  lethal  dose  of  bile. 

Table  IV  gives  the  results  of  three  such  injections. 


Table  IV. 

Blood   pre.ssure 

Blood  pressure 

Corresponding 

Experiment. 

Bile  filtrate. 

before. 

after. 

amount  of  bile. 

11 

50  c.c. 

150  mm    Hg. 

150  mm.  Hg. 

100  c.c. 

12 

43  c.c. 

170  mm.  Hg. 

110  mm.  Hg. 

86  c.c. 

32 

100  c.c. 

140  mm.  Hg. 

145  mm.  Hg. 

166  c.c. 

These  experiments  prove  that  the  toxic  elements  have  been  re- 
moved from  the  bile  by  the  addition  of  a  calcium  salt.  As  has 
been  emphasized  by  Gamgee,^^  the  bile  pigments  act  as  weak  acids 
and  the  precipitate  formed  by  the  addition  of  a  soluble  calcium 
salt  to  the  bile  consists  almost  entirely  of  the  calcium  salt  in  these 
instances.  The  experiments  are  of  differential  nature  in  the  deter- 
mination of  the  toxicity  of  the  different  bile  constituents.  The 
filtrate  contains  all  the  elements  of  the  bile  except  the  pigments, 
{.  e.,  the  bile  salts,  cholesterin,  lecithin,  etc.,  yet  the  injection  of  an 
amount  equal  to  several  lethal  doses  of  whole  bile  gives  rise  to  no 
disturbance  of  pulse  rate  or  blood  pressure. 

It  would  be  natural  to  expect  that  the  compound  precipitate  of 
calcium  contains  all  the  toxic  elements  of  the  bile.  This  com- 
pound is  only  slightly  soluble  in  water,  but  completely  so  in  alcohol. 
If  an  alcoholic  solution  be  injected  into  an  animal  it  will  be  found, 
contrary  to  expectation,  that  the  amount  of  pigment  obtained 
from  several  lethal  doses  of  bile  can  be  injected  with  practically 
no  toxic  effect. 

T.\ble  V. 


Blood 

Blood 

K.xperiment. 

Amount   of 

pressure 

Rate  before. 

pressure 

Rate  after. 

pigment    in 

before. 

after. 

33 

75  c.c.  bile 

135  mm.  Hg. 

198 

145  mm.  Hg. 

170 

May  17 

60  c.c.  bile 

175  mm.  Hg. 

125  mm.  Hg. 

May    8 

20  c.c.  bile 

155  mm.  Hg. 

155  mm.  Hg. 

The  only  explanation  which  suggested  itself  to  us  was  that  the 
pigment  had  lost  its  toxicity  by  its  union  with  calcium.     We  there- 
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fore  proceeded  to  put  this  hypothesis  to  experimental  test.  The 
calcium  bihverdin  was  accordingly  treated  with  a  10  per  cent, 
solution  of  hydrochloric  acid  and  the  precipitate  washed  with  water 
until  the  washings  were  neutral  to  litmus.  By  this  procedure  the 
calcium  was  split  off  from  its  union  with  the  pigments  to  form 
salts,  leaving  behind  in  a  pasty  mass  the  uncombined  biliverdin. 
The  biliverdin  was  then  dissolved  in  alcohol  and  injected  intra- 
venously. The  results  showed  in  two  experiments  that  the  injec- 
tion of  pigment  reproduced  all  the  effects  of  the  injection  of  whole 
bile  except  the  initial  rise  of  blood  pressure.  Further,  the  lethal 
dose  of  uncombined  pigment  thus  injected  corresponded  almost 
exactly  to  the  amount  of  pigment  contained  in  a  lethal  dose  of 
whole  bile. 

The  following  is  a  protocol  of  a  typical  experiment : 

March  17,  1909.  Fox  terrier;  male;  weight  12  lbs.  Injection  of  alcoholic  solution  of 
biliverdin  prepared  from  calciiun  precipitate  of  200  c.c.  of  bile,  freed  of  cholesterin,  lecithin, 
fats  and  mucus,  and  bile  salts. 

Pigment  dissolved  in  35  c.c.  95  per  cent,  alcohol. 


Burette. 

Heart  blood  pressure. 

Rate. 

26.7 

135.0 

156 

27.6 

128.5 

134 

29.5 

125.0 

126 

30.9 

120.0 

122 

32.5 

98.0 

112 

33.7 

75.0 

100 

34.4 

60.0 

64 

34.7 

10.0 

Complete  stoppage 

11.10 


11.30 
8.0  c.c.        Dog  died  after  8.0  c.c   had  been  injected. 

The  lethal  dose  of  uncombined  pigment  in  six  experiments  is 
given  in  Table  VI. 

Table  VI. 
Experiment. 

16  Pigment  in  20  c.c.  bile  lethal.  Weight  of  animal  15  lbs. 

24  Pigment  in  30  c.c.  bile  lethal.  Weight  of  animal  15  lbs 

29  Pigment  in  45  c.c.  bile  lethal. 

31  Pigment  in  28  c.c.  bile  lethal.  Weight  of  animal  31  lbs. 

May  18  Pigment  in  22  c.c.  bile  lethal.  Weight  of  animal  11}^  lbs. 

May  19  Pigment  in  30  c.c.  bile  lethal.  Weight  of  animal  24  lbs. 

Average  30  c.c.  approximately. 

In  order  to  render  conclusive  observations  upon  the  toxicity  of 
uncombined  pigment  and  the  relative  non-toxicity  of  calcium 
pigment,  we  made  three  experiments  from  the  same  sample  of 
bile,  first,  to  obtain  the  lethal  dose  of  this  special  sample;  .second. 
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to  obtain  the  lethal  dose  of  the  uncombined  pigments  obtained 
from  it;  and  third,  to  obtain  the  amount  of  combined  pigment 
which  the  animal  would  stand  without  showing  toxic  symptoms. 
The  whole  bile  which  had  been  filtered  was  injected  at  the  uniform 
rate  of  0.5  c.c.  per  minute  into  the  jugular  vein  of  an  animal  weigh- 
ing fourteen  pounds.  After  16  c.c.  had  been  introduced  the  blood 
pressure  fell  from  its  original  height  of  123  mm.  Hg.  to  70  mm.  Hg. 
and  the  pulse  rate  dropped  from  160  to  120  per  minute.  Thereafter 
the  blood  pressure  fell  steadily  to  zero  and  the  heart  stopped  in 
diastole  when  35  c.c.  of  bile  had  been  injected.  This  gives  a  lethal 
dose  of  2.4  c.c.  per  pound  weight. 

Having  thus  established  the  lethal  dose  of  the  sample  of  bile 
with  which  we  were  experimenting,  we  then  precipitated  the  pig- 
ment from  200  c.c.  of  bile.  The  precipitate  was  dried  and  powdered 
and  divided  into  two  equal  portions.  One  portion  was  treated  with 
10  per  cent,  hydrochloric  acid  to  remove  the  calcium,  washed,  and 
dissolved  in  25  c.c.  of  95  per  cent,  alcohol.  The  other  portion  of 
the  precipitate,  which  consisted  of  the  calcium  salt  of  the  pigment, 
was  dissolved  in  the  same  amount  of  alcohol  without  previous  treat- 
ment with  hydrochloric  acid.  It  was  found  that  7.1  c.c.  of  the 
alcoholic  solution  was  lethal  for  a  dog  of  twenty-four  pounds,  and  this 
in  terms  of  whole  bile  gives  a  lethal  dose  of  1.4  c.c.  of  bile  per  pound 
of  weight.  In  marked  contrast  to  this  we  found  that  15  c.c.  of 
the  alcoholic  solution  of  calcium  biliverdin,  injected  under  the 
same  conditions  as  the  uncombined  pigment,  caused  only  a  slight 
fall  in  the  pressure  in  an  animal  weighing  twenty-two  pounds,  and 
the  animal  survived  the  injection  without  untoward  effects.  This 
amount  of  pigment  corresponded  to  that  present  in  60  c.c.  of  bile.* 

In  addition  to  calcium,  the  bile  pigments  form  compounds  with 
sodium,  and  this  substance  also  is  relatively  non-toxic.  It  seems 
to  us  that  this  property  of  the  bile  pigments  of  combining  with 
calcium  and  sodium  is  responsible  for  the  frequently  expressed 
view  that  the  pigments  have  no  toxic  effect  upon  the  heart.  Several 
investigators,  in  studying  this  subject,  used  as  solvents  for  the  pig- 

*  Two  experiments  were  made  with  injection  of  alcohol  intravenously  into  dogs.  It  was 
found  that  alcohol  (95  per  cent.)  up  to  17  c.c.  injected  at  the  same  rate  as  that  used  for  the 
rest  of  the  experiments  did  not  lower  the  blood  pressure  or  produce  bradycardia.  In  our 
experiments  we  used  in  no  case  as  much  alcohol  as  this. 
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ments  weak  solutions  of  sodium  hydroxide,  but  they  apparently 
lost  sight  of  the  fact  that  there  is  in  addition  to  the  physical  solution 
a  definite  chemical  interaction  with  the  formation  of  a  sodium 
compound,  and  as  above  stated  this  compound  does  not  possess 
the  toxicity  of  uncombined  pigment. 

In  order  further  to  study  the  role  of  calcium  in  the  action  of 
pigment,  and  especially  to  determine  whether  in  obstructive  jaun- 
dice the  pigments  circulating  in  the  blood  unite  with  the  avail- 
able calcium  in  order  to  render  themselves  non-toxic,  we  tied  the 
common  bile  duct  in  three  dogs  and  made  a  careful  analysis  of  the 
calcium  content  of  the  organs  and  tissues. 

Blood. 

Normal.  Jaundiced. 

No.    I.  0.050  gm.  Ca,  No.      I.  0  060  gm.  Ca.  20  per  cent,  increase. 

No.  II.  0.045  gm.  Ca.  No      II.  0.053  gm.  Ca.  16  per  cent,  increase. 

No.  III.  0.060  gm.  Ca.  20  per  cent,  increase. 

Muscle. 

No.    I.  0.030  gm.  Ca.  No.      I.  0.025  gm.  Ca.  17  per  cent,  decrease. 

No.    II.  0.024  gm.  Ca.  20  per  cent,  decrease. 

Liver. 
No.    I.  0.030  gm.  Ca.  No.       I.  0.015  gm.  Ca.  50  per  cent,  decrease. 

Brain. 
No.    I.  0.073  gm.  Ca.  No.      I.  0.069  gm.  Ca.  6  per  cent,  decrease. 

It  will  be  noticed  that  throughout  there  is  a  definite  increase  in 
the  calcium  content  of  the  blood  and  a  definite  diminution  in  all 
the  organs  and  tissues  analyzed.  In  view  of  what  has  already 
been  said  with  regard  to  the  readiness  with  which  the  pigments 
unite  with  calcium  to  form  a  non-toxic  substance,  these  results, 
in  the  opinion  of  the  writers,  can  be  interpreted  in  the  following 
way:  The  bile  pigments  circulating  in  the  blood  in  obstructive 
jaundice  gi-adually  absorb  the  available  calcium  of  the  organs 
and  tissues  to  form  the  calcium  compounds,  in  this  way  increasing 
the  calcium  content  of  the  blood  and  producing  a  corresponding 
diminution  in  that  of  the  tissues.  It  is  possibly  a  protective  mech- 
anism, and,  from  another  aspect,  brings  into  prominence  the  impor- 
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tance  of  calcium  as  regulator  in  disturbances  of  the  body  mineral 
and  organic  metabolism. 

Conclusions.  1.  We  have  confirmed  previous  work  which 
shows  that  the  injection  of  bile  increases  the  tone  of  the  vagus 
ner\-e,  and  that  this  action  can  be  abolished  after  the  administration 
of  atropine. 

2.  We  have  found  that  the  amount  of  bile  salts  in  a  lethal  dose 
of  pig's  bile  for  dogs  will,  if  injected  alone,  produce  neither  a  fall 
in  blood  pressure  nor  a  slowing  in  rate. 

3.  We  have  found  that  the  amount  of  pigment  in  a  lethal  dose 
of  the  bile  will,  if  injected  alone,  cause  death  with  slowing  of  the 
heart  and  lowering  of  blood  pressure. 

4.  We  have  found  that  the  bile  pigment  in  combination  with 
calcium  or  sodium  is  less  toxic  than  uncombined  pigment. 

5.  We  have  found  that  in  experimentally  produced  jaundice 
the  calcium  content  of  the  blood  is  increased,  while  that  of  the 
liver,  muscle,  and  brain  are  decreased. 

6.  We  are  of  the  opinion  that  increase  in  calcium  in  the  blood 
is  a  protective  mechanism  against  the  circulating  pigments  of 
obstructive  jaundice. 
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DISCUSSION. 

Dr.  Victor  C.  Vaughan:  I  should  like  to  ask  the  doctor  to  tell  us  before  we 
finish  whether  he  tried  the  inorganic  salts — whether  he  tried  burning  the  bile 
pigment  and  injecting  the  ash.  There  is  no  source  of  error  greater  than  injecting 
complex  fluids  like  the  bile  and  urine  into  the  blood.  Anyone  who  has  ever  tried 
to  test  the  toxicity  of  the  urine  by  this  method  finds  that  it  gives  very  uncertain 
results.  You  can  find  that  a  given  quantity  of  urine  will  kill  an  animal,  and  then 
you  can  take  less  than  that  quantity  and  burn  it  and  inject  the  ash  and  it  will  kill 
the  animal.  This  has  been  found  by  a  great  number  of  observers,  so  that  is  a 
matter  that  ought  to  be  investigated — the  effects  of  the  inorganic  salts.  The 
inorganic  salts  evidently  influence  the  passage  of  substances  from  the  blood  into 
the  brain.  I  may  say  that  everybody  who  has  worked  with  the  urine  has  found 
this  to  be  true.  The  inorganic  salts  from  a  quantity  of  urine  that  of  itself  will  not 
kill,  the  inorganic  salts  alone,  diluted  up  to  the  same  amount,  will  kill. 

Dr.  S.  J.  Meltzer:  I  should  like  to  ask  Dr.  L.  Stewart  whether  he  obtained 
the  bile  from  the  gall-bladder  or  from  the  ducts  ?  The  bile  from  the  gall-bladder 
is  incomparably  more  toxic  than  that  from  the  ducts.  I  do  not  doubt,  as  Dr. 
Stewart  has  said,  that  the  bile  pigment  and  the  bile  salts  are  toxic,  but  I  am  not 
so  sure  that  all  the  elements  of  the  bile  are  toxic.  We  must  not  think  that  our 
knowledge  today  is  final.  I  am  convinced  that  there  are  some  toxic  elements  in  the 
the  bile,  especially  in  the  bile  from  the  gall-bladder,  which  cannot  be  referred  to 
the  salts  or  to  any  other  one  substance. 

Dr.  James  Ewing:  If  combination  of  the  bile  salts  with  calcium  renders 
them  non-toxic,  I  should  think  it  would  be  possible  to  determine  whether  this 
occurs  in  the  body,  by  eliminating  the  eft'ects  of  the  bile  by  the  injection  of 
calcium. 

Dr.  Stewart:  I  realize  perfectly  the  importance  of  the  question  which  Dr. 
Vaughan  asked  regarding  the  injection  of  the  inorganic  salts.  That  point  did 
occur  to  us,  and  we  thought  we  had  excluded  the  toxicity  of  those  substances  by 
the  methods  used  in  injecting.  We  found  that  by  removing  nearly  all  the  pre- 
cipitated pigments  the  bile  lost  in  great  part  its  toxicity.  There  still  remained 
the  inorganic  salts,  which  were  not  precipitated  by  the  solution  we  used. 

Dr.  Vaughan:  Can  you  remove  the  bile  pigments  without  removing  some  of 
the  inorganic  salts  ? 

Dr.  Stew^art:    I  presume  we  can. 

Dr.  Vaughan:    Possibly  you  can. 
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Dr.  Stewart:  But  we  did  not,  of  course,  do  as  you  have  spoken  of — inject 
the  ash.  • 

As  to  Dr.  [Meltzer's  point,  the  bile  used  was  a  mixed  bile  from  the  gall-bladder 
of  pigs.  We  filtered  it  and  thought  we  had  removed  most  of  the  mucus  which  is 
secreted  by  the  gall-bladder.  In  doing  our  first  experiments  we  used  bile  obtained 
from  a  fistula  in  dogs,  but  that  we  found  was  not  suitable. 

As  to  the  other  point  raised  regarding  the  injection  of  calcium,  we  did  inject 
calcium  simultaneously  with  the  bile,  and  we  found  definitely  that  the  lethal  dose, 
instead  of  being  36  c.c.  of  bile,  is  as  high  as  70  c.c,  and  in  many  cases  we  found  a 
greater  tolerance  than  that. 


THE  IXFLUENXE   OF  THE  THYROID   OX  CARBO- 
H\^DRATE  METABOLISM. 


By  JOHN  H.  KING,  M.D., 

OF  BALTIMORE,  MD. 

(From  the  Hunterian  Laboratory  of  the  Johns  Hopkins  Medical  School.) 


A  GREAT  deal  of  study  has  been  devoted  by  many  observers  to  the 
role  of  the  ductless  glands  in  the  body  metabolism.  Many  inter- 
esting and  practical  discoveries  have  resulted,  such  as  the  isolation 
of  thyroiodin  from  the  thyroid  gland  by  Bauman,  the  discovery 
of  the  iodine  containing  globulin  of  the  thyroid  by  Oswald,  and 
the  blood-raising  constituent  of  the  suprarenal  capsule  by  Abel. 
The  acquisition  of  this  knowledge  has  helped  to  some  extent  to 
make  clear  the  action  of  these  glands,  more  especially  the  thyroid, 
and  has  brought  with  it  important  therapeutic  advancement. 

During  the  last  few  years  the  belief  has  been  steadily  growing 
that  besides  a  direct  specific  effect,  the  ductless  glands  have  some 
regulating  action  on  one  another,  i.  e.,  that  they  are  correlated  in 
some  way.  Accordingly  investigations  have  been  undertaken  to 
study  the  effects  produced  on  one  ductless  gland  by  disturbances 
in  the  normal  action  of  another  ductless  gland.  Furthermore, 
clinical  findings  in  disease  of  these  glands  have  brought  forth  many 
interesting  observations,  which  strongly  suggest  that  an  impairment 
in  the  function  of  one  ductless  gland  disturbs  to  no  small  degree 
the  action  of  the  others. 

The  Vienna  School,^  Falta,  Eppinger,  and  Rudenger  have  devoted 
especial  attention  to  study  of  the  inter-relationship  of  the  ductless 
glands,  and  in  an  interesting  series  of  experiments  have  brought 
to  light  some  important  observations.     These  have  been  grouped 
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conveniently  into  a  schema,  which  embodies  the  author's  ideas 
regarding  the  inter-relationship  of  the  pancreas,  thyroid,  and  the 
chromaflBn  svstem. 


T  =  thjToid;  P  =  pancreas;  CS  =  chromaffin  system. 

1.  The  thyroid  and  pancreas  mutually  retard  the  action  of  one 
another. 

2.  The  pancreas  and  chromaffin  system  mutually  retard  the 
action  of  one  another. 

3.  The  thyroid  and  the  chromaffin  system  mutually  increase  the 
action  of  one  another. 

It  is  our  purpose  to  consider  in  this  article  only  the  antagonism 
between  the  pancreas  and  the  thyroid,  and  to  reser\-e  for  a  subse- 
quent communication  the  results  of  some  obsen'ations  that  are 
being  made  on  the  relationship  of  the  adrenals,  and  parathyroids 
to  carbohydrate  metabolism.  The  clinical  study  of  disturbances 
in  the  function  of  the  thvroid  glands  have  stronglv  indicated  some 
relationship  of  this  gland  to  the  metabolism  of  carbohydrates.  In 
two  diseases  of  the  thvToid  gland  the  metabolic  disturbances  are 
striking  and  almost  diametrically  opposed.  I  refer  to  exophthalmic 
goitre  (h^-perthyroidism)  and  myxoedema  Thypothyroidism). 

In  exophthalmic  goitre  spontaneous  glycosuria  has  been  observed 
by  F.  Kraus-  and  Ludwig  and  Chvostek.^  ^Moreover,  the  adminis- 
tration of  small  amounts  of  carbohydrates  in  this  condition  pro- 
duces alimentary  glycosuria.  In  some  experiments,  conducted  by 
Gray  and  De  Sautelle  in  this  laboratory,  it  has  been  shown  that 
the  glycosuria  produced  by  the  administration  of  ether  is  materially 
influenced  by  extirpation  of  the  thyroid.  AMien  this  gland  is 
removed  the  amount  of  glucose  put  out  in  the  urine,  under  the 
above  conditions,  is  strikingly  less,  showing  that  when  the  restrain- 
mg  influence  of  the  thyroid  is  thus  removed  the  pancreas  is  more 
efficient  for  carbohydrate  destruction. 

\  an  Xoorden*  has  observed  diabetes  with  Graves's  disease  four 
times,  and  Straus^  has  also  reported  three  cases.     Evidently  the 
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increase  in  thyroid  activity  makes  the  normal  use  of  carbohydrates 
more  difficult. 

In  another  disease  of  the  thyroid,^  myxoedema,  the  occurrence 
of  spontaneous  glycosuria"  is  so  rare  as  to  practically  never  occur. 
Furthermore,  HirschF  found  that  in  an  outspoken  case  of  myxoedema 
the  administration  of  even  from  200  to  500  grams  of  grape  sugar 
did  not  produce  alimentary  glycosuria. 

Knopflmacher*  has  confirmed  these  findings,  and  has  shown  that 
the  limit  of  sugar  assimilation  sinks  to  the  physiological  level  as 
improvement  takes  place  under  treatment  with  thyroid.  In  the 
experiments  in  which  he  sought  out  the  inter-relation  of  the  various 
ductless  glands  Falta  employed  the  living  animal  and  resorted 
to  extirpation  of  glands  and  injections  of  the  active  substances 
of  glands  to  obtain  his  conditions.  Such  procedures  in  animals 
are  difficult  and  the  conclusions  to  be  drawn  not  always  clear  cut, 
particularly  injection  experiments  with  adrenalin.  So  it  seemed 
advisable  to  employ  some  simpler  method  of  investigation,  in  which, 
if  possible,  the  action  of  organs  other  than  those  under  investigation 
might  be  eliminated,  particularly  that  of  the  nervous  system.  The 
methods  which  Cohnheim  used  for  studying  the  action  of  pancreatic 
and  muscle  juice  on  the  consumption  of  dextrose  offered  a  con- 
venient means  of  attacking  the  problem.  This  work  has  been 
confirmed  by  that  of  Hall,''  and  has  the  advantage  of  dealing  with 
simple  conditions. 

EXPERIMENTS. 

The  object  with  which  the  following  series  of  experiments  was 
undertaken  was  to  find  out  if  the  thyroid  gland  had  any  influence 
on  the  action  of  muscle  juice  and  pancreatic  juice  in  breaking  down 
dextrose.     Dogs  were  the  animals  used  in  these  studies. 

The  method  of  conducting  the  experiments  was  briefly  as  follows : 
The  first  procedure  was  to  secure  the  muscle,  pancreas,  and  thyroid 
to  be  used.  The  technique  of  Cohnheim^"  was  in  the  main  followed 
here,  and  dogs  were  etherized,  bled  to  death,  and  then  transfused 
with  Ringer's  solution  to  get  rid  of  the  serum,  which  Cohnheim 
has  shown  retards  the  action  of  muscle  and  pancreatic  juice  on 
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dextrose.  The  muscle  was  then  collected,  carefully  cleaned  of 
fat,  and  protected  from  action  of  bacteria  by  toluol.  In  a  similar 
way  the  pancreas  and  thyroids  were  obtained.  The  muscle  was 
now  finely  ground  and  mixed  thoroughly,  and  in  like  manner  the 
pancreas,  so  that  in  the  mass  of  ground  pancreas  the  islands  of 
Langerhans  were  equally  distributed.  Then  a  weighed  amount 
of  mixed  muscle,  and  a  weighed  amount  of  mixed  pancreas  were 
placed  in  a  linen  bag  with  the  addition  of  some  washed  sand,  and 
the  muscle  juice  extracted  in  a  Buchner  press  at  a  pressure  of  300 
atmospheres.  Equal  amounts  of  juice  were  collected  in  parallel 
experiments.  The  juice  was  received  in  a  beaker  containing 
abundant  toluol.  To  this  juice  was  now  added  a  weighed  amount 
of  pure  dextrose  and  the  mixture  thoroughly  shaken.  The  dextrose 
content  of  the  mixture  was  then  determined  from  a  sample,  and 
the  remaining  juice  in  a  stoppered  bottle  incubated  for  five  and 
a  half  hours  in  a  thermostat  at  from  37°  to  38°.  An  acid  reaction 
of  the  juice  was  controlled  by  addition  of  sodium  carbonate.  After 
this  time  had  elapsed  the  juice  was  removed  from  the  thermostat, 
and  after  precipitating  out  the  proteids  by  sodium  chloride,  acetic 
acid,  and  heat,  the  dextrose  remaining  in  the  filtrate  was  deter- 
mined. Benedict's^^  method  of  quantitative  estimation  of  sugar 
was  used  throughout. 

In  the  same  way  the  weighed  thyroid  glands  from  the  dog  from 
which  the  muscle  and  pancreas  were  obtained  were  added  to  the 
same  amount  of  muscle  and  pancreas,  and  the  juice  of  the  com- 
bined three  was  extracted.  The  action  of  this  juice  on  dextrose 
was  investigated  in  the  same  manner.  Particular  care  was  exercised 
to  remove  any  traces  of  parathyroids  from  the  thyroid,  so  that  the 
results  would  be  strictly  attributable  to  the  action  of  the  thvroid 
alone,  and  also  the  juices  were  protected  at  all  times  by  sufficient 
and  equal  amounts  of  toluol,  to  avoid  any  action  of  bacteria  Hall, 
in  employing  a  similar  technique  of  protecting  his  juices  with  toluol, 
proved  the  sterility  of  his  mixtures  both  to  aerobic  and  anaerobic 
microorganism.  In  the  juices  used  in  this  series  of  experiments 
there  appeared  at  no  time  any  evidence  of  activity  of  micro- 
organisms. A  series  of  seven  experiments  were  carried  out  after 
the  above  outlined  manner,  and  some  interesting  facts  were  dis- 
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covered.  A  protocol  of  one  of  the  experiments  will  be  given,  and 
then  the  rest  expressed  in  tabular  form,  in  order  to  bring  out  more 
sharply  the  effect  of  the  addition  of  the  thyroid. 

Experiment  I. 

Juice  from  130  gm.  muscle  +  8  gm.  pancreas  gave  40  c.c.  juice;  4  gm.  dextrose  were  added 

(a)  Dextrose  at  once 4.000  gm. 

Dextrose  after  incubation  of  five  and  one-half  hours        .      .      .  2.411  gm 

Dextrose  destroyed 1.589  gm. 

(6)   Juice  from  130  gm.  muscle  +  8  gm.  pancreas  +1.4  gm.  thyroid 
gave  40  c.c.  juice;  4  gm.  dextrose  were  added. 

Dextrose  at  once 3.980  gm. 

Dextrose  after  incubation  of  five  and  one-half  hours        .      .      .  3.230  gm. 

Dextrose  destroyed 0.750  gm. 

Result     (a)   Dextrose  destroyed 1.589  gm. 

(6)   Dextrose  destroyed 0.750  gm. 

Marked  retardation  by  thyroid. 


Table  I.— Effect  of  Normal  Thyroid. 
Experiment  I. 


130  gm.  muscle  -I-     S  gm.  pancreas  destroyed  1.589  gm.  dextrose. 

130  gm.  muscle  +     8  gm.  pancreas  +  1.4      gm.  thyroid  destroyed  0.769  gm.  dextrose. 

Experiment  II. 

200  gm.  muscle  -I-  11  gm.  pancreas  destroyed  1.131  gm   dextrose. 

200  gm.  muscle  +  11  gm.  pancreas  +1.2       gm.  thyroid  destroyed  0.450  gm.  dextrose. 

Experiment  III. 

200  gm   muscle  +     4  gm.  pancreas  destroyed  1.237  gm.  dextrose. 

200  gm  muscle  +     4  gm.  pancreas  +  0.630  gm.  thyroid  destroyed  0.673  gm   dextrose. 

Experiment  IV. 

200  gm.  muscle  +  12  gm.  pancreas  destroyed  1.041  gm.  dextrose. 

200  gm.  muscle  +  12  gm.  pancreas  +  1.10    gm.  thyroid  destroyed  0.422  gm.  dextrose. 

Experiment  V. 

200  gm.  muscle  +   12  gm.  pancreas  destroyed  1.041  gm.  dextrose. 

200  gm.  muscle  +   12  gm.  pancreas  +   1.10    gm.  thyroid  destroyed  0.485  gm.  dextrose. 

Experiment  VI. 

200  gm.  muscle  +  12  gm.  pancreas  destroyed  0.630  gm.  dextrose. 

200  gm.  muscle  +   12  gm.  pancreas  +   1.1       gm.  thyroid  destroyed  0.103  gm.  dextrose. 

Experiment  VII. 

200  gm.  muscle  +  12  gm.  pancreas  destroyed  0.630  gm.  dextrose. 

200  gm.  muscle  +   12  gm.  pancreas  +   1.5      gm.  thyroid  destroyed  0.186  gm.  dextrose. 
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It  will  be  seen  from  this  series  of  experiments  that  the  thyroid 
has  a  very  definite  retarding  action  on  the  breaking  down  of 
dextrose  by  muscle  and  pancreatic  juice,  and  this  action  can  be 
here  safely  attributed  to  the  thyroid,  and  to  that  gland  alone,  since 
the  experiments  differed  only  in  the  presence  in  one  sample  of 
juice  of  thyroid  and  its  absence  in  the  other  corresponding  sample. 

It  was  now,  of  course,  of  interest  to  study  further  the  action  of 
the  thyroid  with  reference  to  whether  the  substance  responsible 
for  its  retarding  action  was  a  thermostable  or  thermolabile  sub- 
stance, or  in  other  words,  whether  the  phenomenon  was  in  the 
nature  of  a  ferment  action.  A  series  of  experiments  was  there- 
fore undertaken  to  elucidate  this  point.  The  same  technique 
as  in  the  above  experiments  was  employed,  except  that  the  thyroid 
was  boiled  before  the  juice  was  extracted  from  it,  instead  of  being 
extracted  just  as  it  comes  from  the  animal.  The  results  of  the 
study  are  of  interest. 

Table  II.— Effect  of  Boiled  Thyroid. 

Experiment  VIII. 

150  gm.  muscle  +     6  gm.  pancreas  destroyed  1.280  gm.  dextrose. 

150  gm.  muscle  +     6  gm.  pancreas  +  0.3      gm.  boiled  thyroid 

destroyed  0.657  gm.  dextrose. 

Experiment  IX. 

200  gm.  muscle  +  10  gm   pancreas  destroyed  0.940  gm.  dextrose. 

200  gm.  muscle  +  10  gm.  pancreas  +1.2      gm.  boiled  thyroid 

destroyed  0.400  gm.  dextrose. 

In  both  cases,  there  has  been  a  marked  retardation  by  the  thyroid. 
The  boiled  thyroid  then  exerts  identically  the  same  action  as  the 
unboiled  thyroid,  i.  e.,  a  very  definite  retardation.  So  the  sub- 
stance is  not  of  a  ferment  nature,  but  is  thermostable  in  that  it 
resists  vigorous  boiling.  Such  findings  naturally  turned  our  atten- 
tion to  the  active  substance  of  the  thyroid,  the  iodothyrin  of 
Baumann,  which  is  a  substance  that  is  thermostable  and  par  excel- 
lence the  specific  metabolic  product  of  this  gland.  It  was  our 
next  object  to  study  the  action  of  this  substance  on  the  tlestruction 
of  dextrose  by  muscle  and  pancreatic  juice.  The  same  methods 
as  in  all   the  above  experiments  were   used   in   this  .series.     The 
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iodothyrin  was  obtained  from  the  thyroids  of  cows  after  the  method 
of  Baumanii,  and  also  from  a  commercial  specimen  of  Merck. 
It  was  added  in  weighed  amounts  in  slightly  alkaline  solution 
(5  c.c.  n-10  XaOH)  to  muscle  and  pancreatic  juice.  The  results 
are  expressed  in  tabular  form. 

Table  III. — Effect  of  Iodothyrin. 
Experiment  X. 

200  gm.  muscle  +  10  gm.  pancreas  destroyed  0.771  gm.  dextrose. 

200  gm.  muscle  +  10  gm.  pancreas  +  0.100  gm.  iodothyrin 

destroyed  0.173  gm.  dextrose. 

Experiment  XI. 

200  gm.  muscle  +  12  gm.  pancreas  destroyed  1.041  gm.  dextrose. 

200  gm.  muscle  +  12  gm.  pancreas  +  0.200  gm.  iodothyrin 

destroyed  0.038  gm  dextrose. 

Experiment  XII. 

200  gm.  muscle  +  12  gm.  pancreas  destroyed  1.041  gm.  dextrose. 

200  gm.  muscle  +  12  gm.  pancreas  +  0.163  gm.  iodothyrin 

destroyed  0.051  gm.  dextrose. 

Experiment  XIII. 

200  gm.  muscle  +  12  gm.  pancreas  destroyed  1.041  gm.  dextrose. 

200  gm.  muscle  +  12  gm.  pancreas  +  0.220  gm.  iodothyrin 

destroyed  0.127  gm.  dextrose. 

Iodothyrin  acts  just  as  does  the  normal  thyroid  and  the  boiled 
thyroid,  since  it  exerts  a  marked  retarding  influence  on  muscle 
and  pancreatic  juice  in  its  power  of  breaking  down  dextrose.  The 
retarding  action  is  more  striking  when  the  active  substance  of  the 
gland  is  used  than  in  case  of  the  whole  gland. 

These  results,  therefore,  show  that  the  thyroid  gland  influences 
definitely  the  carbohydrate  destroying  mechanism  of  the  body, 
and  render  intelligible  the  clinical  findings  in  myxoedema  and 
exophthalmic  goitre.  Increased  activity  of  the  thyroid  we  should 
expect  from  the  above  experiments  to  be  associated  with  a  decrease 
in  power  of  the  carbodydrate  destroying  mechanism,  and  such  is 
clinically  shown  to  be  the  case  by  the  findings  of  glycosuria  in 
Graves's  disease. 

Decreased  activity  of  the  thyroid  should,  on  the  other  hand,  at 
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least  not  diminish  the  power  of  -the  carbohydrate  destructive  mech- 
anism of  the  body,  and  this  view  is  rendered  very  probable  by  the 
rare  occurrence  of  glycosuria  in  myxoedema,  and,  in  addition,  by 
the  extremely  high  assimilation  limit  for  dextrose  in  this  condition. 

Here,  indeed,  both  chemical  and  experimental  evidence  agree  in 
showing  that  thyroid  has  a  very  definite  control  over  the  metabo- 
lism of  carbohydrates  by  the  body.  Our  experiments  point  out 
that  this  relationship  is  in  the  nature  of  an  antagonistic  one,  in  that 
the  carbohydrate  mechanism,  muscle  and  pancreas,  is  rendered 
less  efficient  when  the  th\Toid  enters  into  the  reaction.  Our  results 
are  in  agreement  with  those  of  Falta,  who  concludes  from  his 
experiments  that  the  thyroid  and  pancreas  mutually  retard  one 
another. 

CoN'CLUSioxs.  1.  The  thyroid  exerts  a  retarding  action  on  the 
carbohydrate  destroying  mechanism  of  the  body. 

2.  This  retarding  action  is  not  changed  when  the  gland  is  boiled, 
showing  that  it  is  not  a  ferment  action. 

3.  lodothyrin,  the  active  principle  of  the  gland,  exerts  this  retard- 
ing influence  more  markedly  even  than  the  whole  thyroid. 

4.  This  antagonism  between  the  thyroid  and  the  carbohydrate 
destroying  mechanism  is  a  direct  one,  as  other  ductless  glands 
and  the  nenous  system  are  eliminated  from  the  experiments. 

0.  These  results  confirm  those  of  Falta  along  similar  lines 
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DISCUSSION. 


Dr.  Louis  B.  Wilson:  There  cannot  be  any  constant  relationship  it  would 
seem,  between  the  thjToid  and  carbohydrate  metabolism.  Otherwise  we  should 
have  found  evidences  of  it  in  the  study  of  the  urine  in  a  large  number  of  cases  of 
hy  perthy  roid  ism . 

The  percentage  of  our  cases  showing  other  than  transient  glycosuria  is  very 
small  indeed,  and  yet  they  represent  all  grades  of  exophthalmic  goitre. 

Dr.  Vaughan:    You  do  not  remove  the  whole  gland  ? 

Dr.  Wilson:  No,  but  many  of  our  cases  have  a  very  great  hyperthyroidism 
and  should  show  some  sugar  if  the  thyroid  be  greatly  concerned  in  carbohydrate 
metabolism. 


STUDIES  OX  ISO-AGGLUTIXIXS  AXD  ISOHEMOLYSIXS. 


By  W.  L.  moss,  M.D., 

INSTRUCTOR   IN    MEDICINE,   JOHNS   HOPKINS    CNIVERSITT. 

(From  the   Research  Laboratory,   Phipps  Tuberculosis  Dispensary.) 

The  hemoglobin  may  be  set  free  from  the  red  blood  corpuscles 
by  a  variety  of  influences;  as  mechanical  injury,  extremes  of  tem- 
perature, variations  in  the  tonicity  of  the  medium  in  which  they 
are  placed,  acids,  alkalies,  soaps,  bacterial  and  other  plant  hemo- 
toxins,  etc.  Likewise,  corpuscles  agglutinate  under  a  variety  of 
influences,  but  in  the  work  to  be  reported  in  this  paper  care  has 
been  taken  to  exclude  all  agglutinating  and  hemolyzing  influences 
except  those  possessed  by  the  serum. 

Serum  agglutinins  and  hemolysins  may  be  designated  as  normal 
and  immune,  according  as  they  exist  in  the  blood  of  animals  in 
their  natural  state  or  have  resulted  from  the  artificial  introduction 
of  blood  from  one  animal  into  another.  The  serum  of  many  animals 
normally  possesses  the  power  of  agglutinating  and  dissolving  the 
corpuscles  of  animals  of  a  difl^erent  species,  due  to  the  presence  of 
normal  hetero-agglutinins  and  heterohemolysins.  This  power  may 
be  greatly  increased  by  the  injection  of  foreign  red  blood  corpuscles, 
the  immune  hetero-agglutinin  and  heterohemolysis  thus  produced, 
however,  being  in  a  high  degree  specific  for  the  particular  kind  of 
red  blood  corpuscles  used  in  their  production.^ 

The  prefix  iso-  is  used  to  designate  that  variety  of  agglutinin  and 
hemolysin  which  is  effective  against  the  erythrocytes  of  another 
animal  of  the  same  species  as  that  possessing  the  agglutinin  and 
hemolysin.     Iso-agglutinins  and  isohemolysins  may  be  normal;  /.  e., 

1  It  is  likely  that  the  normal  agglutinin  and  hemolysin  are  also  specific.  If  one  take.s  a 
serum  which  is  able  to  agglutinate  or  hemolyze  two  different  varieties  of  corpuscles  and  allows 
it  to  act  on  a  sufficient  quantity  of  one  variety,  all  of  the  agglutinin  or  hemolysin  for  that 
variety  can  be  absorbed  without  lessening  the  ability  of  the  serum  to  agglutinate  or  hemolyze 
the  other  variety  of  corpuscle. 
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occurring  naturally;  or  immune,  resulting  from  the  injection  of 
red  blood  corpuscles  of  an  animal  into  another  animal  of  the  same 
species. 

Auto-  is  the  prefix  applicable  to  agglutinins  and  hemolysins 
capable  of  clumping  and  dissolving  the  corpuscles  of  the  animal 
possessing  such  "bodies."  We  have  a  well-recognized  example 
of  autohemolysin  in  certain  forms  of  paroxysmal  hemoglobinuria, 
but  with  the  peculiarity  that  the  amboceptor  unites  with  the  cor- 
puscles only  at  certain  low  temperatures,  while  the  complement 
does  not  combine  except  at  higher  temperatures. 

This  paper  deals  with  normal  iso-agglutinins  and  isohemolysins 
occurring  in  the  serum  of  man.  Ehrlich  and  Morgenroth^  were 
able  to  produce  hemolysins  in  animals  by  the  injection  of  the  blood 
of  one  goat  into  another,  but  in  no  case  were  they  able  to  demon- 
strate autohemolysins  following  the  injection  of  an  animal  with  its 
own  corpuscles. 

A  few  observers  have  reported  the  finding  of  normal  iso-agglu- 
tinins and  isohemolysins  in  animals,  but  their  occurrence  is  rare  as 
compared  with  the  frequency  with  which  they  may  be  found  in 
man.  Indeed,  Hektoen'  states  that  he  has  "not  been  able  to  find 
any  iso-agglutinins  in  the  serum  of  rabbits,  guinea-pigs,  dogs,  horses, 
and  cattle,"  although  "the  serum  of  the  majority  of  healthy  indi- 
viduals above  six  years  of  age  contains  iso-agglutinins." 

Numerous  attempts  have  been  made  to  establish  some  relation 
between  the  occurrence  of  iso-agglutinins  and  isohemolysins,  and 
various  diseases,  but  so  far  the  claims  of  investigators  who  main- 
tain that  such  relations  exist  are  not  borne  out  by  the  accumulated 
evidence.  It  seems  likely  that  the  misleading  results  of  many  of 
these  observers  have  been  due  to  the  fact  that  they  have  based  their 
conclusions  upon  the  action  of  the  sera  investigated  upon  corpuscles 
from  too  small  a  number  of  individuals,  for  it  has  been  definitely 
established  that  a  given  serum  may  agglutinate  or  hemolyze  the 
corpuscles  of  certain  individuals  and  not  those  of  others,  so  that  the 
results  obtained  in  any  series  of  cases  would  depend  largely  upon 
the  corpuscles  employed  in  the  test.     For  this  reason,  in  all  of  my 

1  Studies  on  Hemolysins,  Berliner  klin.  Woch.,  1900,  No.  21. 

2  Journal  of  Infectious  Diseases,  1907,  iv,  297. 
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investigations,  the  serum  of  each  member  of  a  series  was  tested 
against  the  corpuscles  of  every  other  member  of  the  series,  and  the 
occurrence  or  absence  of  agglutination  and  hemolysis  noted. 

Furthermore,  certain  of  the  discordant  results  probably  have  been 
due  to  variations  in  the  technique  used.  Some  of  the  earlier 
observers  were  content  merely  to  bring  together  equal  quantities 
of  the  defibrinated  blood  of  two  individuals  and  obserse  the  results. 
In  such  tests,  the  possible  interaction  of  four  elements  was  present; 
namely,  two  different  sera,  and  two  different  kinds  of  corpuscles, 
instead  of  the  action  of  a  single  serum  on  a  single  kind  of  corpuscles; 
a  matter  of  importance,  as  will  he  shown  later,  on  account  of  the 
inhibiting  action  which  certain  sera  are  capable  of  exerting  on  hemo- 
lysis. 

The  technique  employed  in  all  of  the  tests  here  reported  was 
carried  out  with  surgical  asepsis,  and  great  care  was  taken  that 
the  syringe,  pipettes,  test-tubes,  and  all  glassware  used  were  not 
only  sterile  but  very  clean.  Blood  is  taken  from  a  vein  at  the  elbow. 
For  this  purpose,  the  skin  over  the  vein  is  rendered  aseptic,  and 
about  20  c.c.  of  blood  is  withdrawn  by  means  of  a  s}Tinge  which 
previously  has  been  boiled  and  then  washed  out  with  a  solution 
containing  1.5  per  cent,  sodium  citrate  and  0.85  per  cent,  sodium 
chloride;  this  removes  any  water  which  remains  in  the  syringe  after 
boiling  and  which  might  cause  slight  laking  of  the  blood.  Two 
sterile  centrifuge  tubes  are  ready  to  receive  the  blood  as  soon  as  it 
is  withdrawn,  one  being  empty  and  the  other  containing  10  or  12  c.c. 
of  1.5  per  cent,  sodium  citrate  in  0.85  per  cent,  sodium  chloride 
solution.  Into  the  tube  containing  the  sodium  citrate  3  c.c.  of 
blood  is  introduced  for  corpuscles,  and  the  remaining  blood  is  put 
into  the  other  tube  for  serum.  The  corpuscles  are  further  prepared 
by  centrifugalizing  them  out  of  the  sodium  citrate  solution,  pipetting 
off  the  supernatant  fluid,  and  washing  them  twice  with  0.85  per  cent, 
sodium  chloride  solution  to  free  the  cells  from  serum.  After  the 
last  centrifugalization,  which  is  continued  until  the  cells  are  thor- 
oughly sedimented,  the  supernatant  fluid  is  pipetted  off  and  0.5 
c.c.  of  the  corpuscles  is  transferred  to  9.5  c.c.  of  0.85  per  cent, 
sodium  chloride  solution,  thus  making  a  5  per  cent,  suspension. 

The  tube  containing  the  blood  for  the  serum  is  allowed  to  clot. 


i 


422    moss:  studies  on  iso-agglutinins  and  isohemolysins 

and  after  about  one-half  hour  the  clot  is  carefully  separated  from 
the  sides  of  the  tube  with  a  sterile  platinum  needle,  after  which 
the  serum  is  easily  obtained  by  a  few  minutes  centrifugalization. 
The  clear  serum  is  then  pipetted  off  from  the  clot  and  transferred 
to  another  tube.  Serum  and  corpuscles  are  similarly  obtained  from 
a  number  of  individuals. 

The  further  procedure  consists  in  combining  equal  quantities 
(usually  0.25  or  0.5  c.c.)  of  serum  and  suspension  of  corpuscles,  so 
that  the  action  of  each  serum  is  tested  on  the  corpuscles  of  every 
member  of  the  series  separately.  These  mixtures  having  been  made, 
the  tubes  are  shaken  to  distribute  the  corpuscles  evenly  through 
the  serum,  and  are  then  allowed  to  stand  in  the  thermostat  at  37.5° 
C.  for  two  hours,  after  which  they  are  placed  in  the  ice  chest  over 
night.  Readings  are  made  at  the  end  of  the  two  hours  in  the 
thermostat  and  after  the  tubes  have  stood  over  night  in  the  ice 
chest.  Agglutination  and  hemolysis  are  easily  determined  by  the 
naked  eye,  and  the  results  of  the  reading  at  the  end  of  two  hours 
in  the  thermostat  and  after  having  stood  over  night  in  the  ice  chest 
differ,  if  at  all,  only  slightly  in  amount. 

Before  examining  the  results  obtained,  it  may  be  stated  that  no 
constant  differences  were  found  between  the  agglutinating  or  hemo- 
lyzing  abilities  of  sera  in  health  and  in  disease.  The  serum  of  a 
healthy  individual  might  agglutinate  or  hemolyze  the  corpuscles 
of  some  healthy  individuals,  but  fail  to  agglutinate  or  hemolyze 
those  of  other  healthy  individuals,  and  the  same  variations  were 
noted  in  its  action  on  the  corpuscles  of  patients  suffering  from  a 
variety  of  diseases.  The  same  relations  were  found  to  exist  between 
the  serum  in  disease  and  the  corpuscles  of  diseased  and  healthy 
individuals.  Tests  have  been  carried  out  on  the  blood  of  213 
individuals,  of  whom  97  were  healthy  and  IIG  diseased.  In  the 
case  of  22  of  the  healthy  individuals  the  blood  was  tested  from 
2  to  5  times,  at  intervals  of  a  few  days,  weeks,  or  months. 

The  agglutinating  action  of  these  sera  was  found  to  be  constant, 
but  the  hemolytic  power  varied  in  some  of  them  from  time  to  time. 
On  five  occasions  series  of  20  individuals  were  tested.  In  these 
series  the  serum  of  each  individual  was  tested  against  the  corpuscles 
of  every  other  individual,  including  his  own — a  total  of  400  tests 
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in  each  series.     Certain  results  were   obtained   from   these  large 
series  which  might  have  been  missed  in  smaller  ones. 

In  about  half  of  the  total  number  of  cases  examined  the  tests 
were  carried  out  on  groups  of  8  individuals  at  a  tim6,  the  serum 
of  each  one  being  tested  against  the  corpuscles  of  each  member 
of  the  series,  making  a  total  of  64  individual  tests.  When  examining 
patients'  blood,  the  serum  was  often  tested  against  corpuscles  from 
a  number  of  normal  individuals.  The  ability  of  patients'  serum 
to  hemolyze  and  agglutinate  normal  corpuscles;  of  normal  serum 
to  hemolyze  and  agglutinate  patient's  corpuscles;  and,  further- 
more, the  presence  or  absence  of  autolysis  and  auto-agglutination 
in  both  patients'  and  normal  blood  was  noted. 

It  would  require  too  much  space  to  include  here  the  individual 
results,  but  they  have  been  summarized  and  are  tabulated  in  con- 
venient form. 

Table  1. 


Pt.  Serum. 

Nor.  Serum. 

Pt 

Serum. 

Nor.  Serimi. 

i 

Disease, 

Nor.  Corp'Ies. 

Pt.  Corp'Ies. 

Pt. 

Corp'Ies. 

Nor.  Corp'Ies. 

6 

Hem.  Aggl. 

Hem.  Aggl. 

Aut. 

Auto-ag. 

Aut.  Auto-ag. 

35 

Tuberculosis,  various  forms 

8 

14 

7 

10 

0 

0 

0 

0 

27 

Carcinoma 

4 

6 

6 

8 

0 

0 

0 

0 

14 

Typhoid  fever    .... 

3 

5 

1 

5 

0 

0 

0 

0 

10 

Chronic  nephritis     . 

1 

3 

2 

4 

1 

0 

0 

0 

6 

Diabetes  mellitus     . 

0 

2 

3 

2 

0 

0 

0 

0 

5 

Pernicious  anemia   . 

1 

0 

3 

2 

0 

0 

0 

0 

4 

Lues 

1 

2 

0 

0 

0 

0 

0 

0 

83 

Other  diseases    .... 

8 

24 

12 

25 

0 

0 

0 

0 

26 

56 

34 

56 

1 

0 

0 

0 

Examination  of  Table  I  shows  that  normal  serum  was  able  to 
hemolyze  and  agglutinate  patients'  corpuscles  as  often  as  patients' 
serum  was  able  to  hemolyze  and  agglutinate  normal  corpuscles; 
that  this  relation  does  not  differ  markedly  in  different  diseases, 
a,nd  furthermore,  that  auto-agglutination  did  not  occur  in  a  single 
instance,  while  autolysis  occurred  only  once.  This  latter  case 
requires  closer  examination.  The  blood  was  from  a  chronic  neph- 
ritic who  was  in  uremia  at  the  time  the  test  was  made.  The  solution 
of  his  corpuscles  was  but  slight  in  extent  and  not  accompanied  by 
agglutination,  which  leads  me  to  (hiiik  that  the  hemolysis  was  not 
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due  to  a  specific  amboceptor-complement  action,  but  perhaps  to 
some  toxic  substance  circulating  in  the  blood  of  a  chemical  nature. 

The  serum  of  this  patient  not  only  hemolyzed  his  own  corpuscles, 
but  those  of  all  of  the  seven  other  individuals  against  which  it  was 
tested,  and  in  no  case  did  it  cause  agglutination. 

We  have  seen  thus  far  that  the  agglutinating  and  hemolyzing 
action  of  patients'  serum  on  normal  corpuscles  does  not  differ  in 
any  marked  degree  from  the  action  of  normal  serum  on  patients' 
corpuscles.  In  order  to  complete  this  study,  it  is  necessary  to 
investigate  the  action  of  normal  serum  on  normal  corpuscles  and 
of  patients'  serum  on  patients'  corpuscles.  For  this  purpose,  two 
series  of  19  patients  each,  suffering  from  a  variety  of  diseases,  were 
taken,  and  the  serum  of  each  one  was  tested  against  the  corpuscles 
of  every  other  member  of  the  series  as  well  as  the  autogenous  cor- 
puscles. Similarly,  three  series  of  19  or  20  healthy  individuals  were 
tested. 

The  results  are  given  in  Tables  II  and  III.  They  show  no 
important  differences  between  the  action  of  patients'  serum  on 
patients'  corpuscles,  and  the  action  of  normal  serum  on  normal 
corpuscles.  Furthermore,  these  two  reactions — patients'  serum 
on  patients'  corpuscles,  and  normal  serum  on  normal  corpuscles — 
do  not  differ  markedly  from  the  relations  brought  out  in  Table  I, 
where  the  patients'  serum  was  tested  against  normal  corpuscles 
and  normal  serum  agaiast  the  patients'  corpuscles. 

Table  II. 

Number  whose  serum  agglutinated  or  hemo- 
lyzed the  eonauscles  of  one  or  more  members 
of  the  series. 

Agglutinated.  Hemolyzed. 

1st  series,  19  patients.  18  1 

2d  19      "  17  8 


38 


35 


9 


1st  series,  20  Normals. 
2d       "       20 
3d       "        19 


Table  III. 

Number  whose  serum  agglutinated  or  hemo- 
lyzed the  corpuscles  of  one  or  more  members 
of  the  series. 

Agglutinated.  Hemolyzed. 

19  11 

18  0 

16  3 


59 


53 


14 
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From  Tables  II  and  III  we  see  that  of  59  normal  sera  tested, 
53  (89+  per  cent.j  agglutinate  and  1-4  (23 -f  per  cent.)  hemolyze 
as  compared  with  the  sera  of  38  patients  in  which  35  (92+  per 
cent.)  agglutinate  and  9  (26+  per  cent.)  hemolyze,  from  which 
we  may  draw  the  conclusion  that  there  is  no  marked  difference 
between  the  iso-agglutinating  or  isohemblytic  action  of  the  serum 
in  health  and  disease,  and  while  some  still  claim  that  one  or  the 
other  of  these  reactions  may  be  made  use  of  in  the  diagnosis  of 
various  diseases,  I  must  agree  with  those  wlio  maintain  that  they 
have  no  diagnostic  significance.  It  is  true  that  the  individual  series 
in  any  one  disease  here  studied  is  not  large,  Ijut  collectively  they 
seem  sufficient  for  the  above  generalization. 

Certain  other  points  in  regard  to  iso-agglutinins  and  Isohemolysiiis, 
perhaps  only  of  theoretical  interest,  have  been  studied  in  some 
detail. 

Landsteiner,^  in  1901,  denied  the  specificity  of  the  iso-agglutina- 
tion  reaction  for  diseases,  and  pointed  out  that  the  phenomenon 
is  also  produced  by  the  serum  of  healthy  individuals,  and  goes  so 
far  as  to  attempt  a  classification  of  sera  according  to  their  iso- 
agglutinating  action.  His  classification,  which  has  been  generally 
accepted  up  to  this  time,  makes  three  groups,  as  follows:  "In  a 
number  of  cases  (Group  Ai  the  serum  agglutinates  the  corpuscles 
of  another  group  (B),  not,  however,  those  of  Group  A;  while  the 
corpuscles  A  are  agglutinated  by  the  serum  B.  In  the  third  group 
(C)  the  serum  agglutinates  the  corpuscles  of  A  and  B."  That 
this  classification  is  imperfect  is  shown  by  attempting  to  apply  it 
to  any  of  the  series  of  20  individuals  in  which  I  have  tested  each 
serum  against  the  corpuscles  of  every  member  of  the  series. 

One  such  series  will  suffice  to  point  out  the  difficulties  of  its 
application. 

In  attempting  to  apply  this  classification  to  each  of  the  five  series 
of  twenty  individuals,  exceptions  were  always  encountered,  hence 
a  classification  was  sought  which  would  cover  all  cases  and  to  which 
there  would  be  no  exceptions.     I  found  that  such  a  classification 

'  Ueber  Agglutinationserscheinungen  nurmalen  menschlichen  Blutes,  Wien.  klin.  Woch., 
1901,  xiv.  1132. 


■ 
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required  a  separation  into  four  groups,  and  I  propose  the  following, 
to  which  I  have  found  no  exceptions  in  the  last  1600  tests: 


Group  I. 
Group  II. 
Group  III. 


f  Sera  agglutinate  no  corpuscles. 

\  Corpuscles  agglutinated  by  sera  of  Groups  II,  III,  IV. 

(  Sera  agglutinate  corpuscles  of  Groups  I,  III. 

(  Corpuscles  agglutinated  by  sera  of  Groups  III,  IV. 

f  Sera  agglutinate  corpuscles  of  Groups  I,  II. 
\  Corpuscles  agglutinated  by  sera  of  Groups  II,  IV. 


f  Sera  agglutinate  corpuscles  of  Groups  I,  II,  III. 
■      \  Corpuscles  agglutinated  by  no  serum. 


Table  IV. 

Serum. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

1 

+ 

+ 

+ 

4- 

+ 

+ 

+ 

+ 

+ 

+ 

2 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

3 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

4 

5 
6 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

7 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

6 

8 

9 

10 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

11 
12 
13 

+ 

+ 

+ 

+ 

+ 

4- 

+ 

+ 

+ 

4- 

14 

15 

16 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

17 

18 

+ 

+ 

+ 

+ 

+ 

+• 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

19 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

20 

Applying  this  classification  to  Table  IV,  we  get  the  following 
separation : 

Group   I.,  Nos.  4,  6,  18. 

Group  II.,  Nos.  1,  2,  3,  10,  13,  16,  19. 

Group  III..  No.  7. 

Group  IV.,  Nos.  5,  8,  9,  11,  12.  14,  15,  17,  20. 

Of  the  100  bloods  tested  in  series  of  20  each,  there  have  been 
found : 

10  belonging  to  Group  I. 
40  "  "  II. 

7  "  "         III. 

43  "  "         IV. 
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From  this  it  is  probable  that  Group  III  is  the  rarest,  with  Group 
I  but  httle  less  infrequent,  while  Groups  II  and  IV  are  about  equally 
common. 

It  has  been  suggested  that  iso-agglutination  and  isohemolysis 
may  present  a  possible  danger  in  the  transfusion  of  blood  from 
one  individual  to  another. 

Reference  to  the  classification  indicates  that  so  far  as  agglutina- 
tion is  concerned,  it  probably  would  be  safe  to  transfuse  between 
members  of  any  one  group;  at  least,  we  can  say  that  agglutination 
outside  the  body  does  not  take  place  when  the  serum  of  any  member 
of  a  group  is  added  to  the  corpuscles  of  another  member  of  the 
same  group.  If  agglutination  does  constitute  a  source  of  danger 
in  transfusion,  one  can  see  that  a  risk  is  run  if  one  undertakes  to 
transfuse  from  any  member  of  one  group  to  any  member  of  another 
group,  and  that  the  risk  is  a  double  one  when  transfusion  takes 
place  between  Groups  II  and  III,  since  then  the  serum  of  both  donor 
and  donee  is  capable  of  agglutinating  the  corpuscles  of  the  other. 

A  word  in  anticipation  of  a  subject  to  be  dealt  with  when  we 
come  to  consider  isohemolysis  may  be  added  here.  In  transfusion, 
among  other  things,  we  have  to  deal  with  the  action  of  the  serum 
of  one  individual  on  the  corpuscles  of  another  individual  in  the 
presence  of  the  second  individual's  serum  and  the  first  individual's 
corpuscles.  Consequently  numerous  tests  have  been  made  to  see 
if  this  condition  inhibits  agglutination.  So  far  it  has  not  been  found 
to  do  so. 

Having  shown  that  individuals  can  be  divided  into  four  groups, 
according  to  the  ability  of  their  serum  to  agglutinate  the  corpuscles 
of  other  individuals  and  according  to  the  ability  of  their  corpuscles 
to  be  agglutinated  by  the  serum  of  other  individuals,  my  next  study 
was  to  determine,  if  possible,  upon  what  these  differences  depend. 

In  this  work  I  have  accepted  Ehrlich's  theory  as  being  correct. 
This  theory,  as  applied  to  the  agglutination  of  red  blood  cells, 
assumes  that  the  corpuscles  in  order  to  be  agglutinated  must  possess 
receptors  which  are  capable  of  uniting  with  a  body  which  may  be 
present  in  some  sera  called  an  agglutinin.  Cells  thus  united  to 
agglutinin  are  attracted  to  each  other,  come  together,  and  cohere 
in  clumps,  giving  rise  to  the  familiar  phenomenon  of  agglutination. 
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Now,  if  there  is  only  one  kind  of  hemagglutinophilic  receptor,  and 
one  kind  of  isohemagglutinin,  the  corpuscles  of  any  individual 
possessing  such  receptors  will  be  agglutinated  by  any  serum  con- 
taining such  agglutinin.  That  this  is  not  the  case  can  readily  be 
seen  by  reference  to  Table  IV,  in  which,  for  example,  corpuscles 
of  individual  No.  1  possess  receptors,  as  is  shown  by  the  fact  that 
they  are  agglutinated  by  the  serum  of  Nos.  5,  7,  8,  etc.;  moreover, 
serum  No.  2  contains  agglutinin,  since  it  is  able  to  agglutinate  cor- 
puscles Nos.  4,  6,  18,  etc.  But  corpuscles  No.  1  are  not  agglutinated 
by  serum  No.  2,  hence  we  have  to  assume  that  the  receptors  of 
corpuscles  No.  1  do  not  have  an  affinity  for  the  agglutinin  contained 
in  serum  No.  2.  In  other  words,  either  the  receptors  of  corpuscles 
No  1  differ  from  the  receptors  of  corpuscles  Nos.  4,  6,  18,  etc.,  or 
the  agglutinin  contained  in  serum  No.  2  differs  from  the  agglutinin 
contained  in  sera  Nos.  5,  7,  8,  etc. 

If  we  postulate  different  kinds  of  agglutinophilic  receptors,  it 
follows  that  we  must  postulate  different  kinds  of  agglutinins,  and 
vice  versa.  Landsteiner'  reached  the  conclusion  from  his  results 
that  there  were  at  least  two  kinds  of  agglutinin  present  in  the  serum 
in  his  cases,  the  one  in  Group  A,  the  other  in  Group  B,  and  both 
in  Group  C.  My  results  have  led  me  to  somewhat  different  con- 
clusions, and  therefore  I  wish  to  present  the  evidence  which  I  have 
obtained.  I  shall  designate  the  different  kinds  of  receptors  by  the 
small  letters  a,  b,  c,  etc.,  and  the  different  kinds  of  agglutinins  by 
the  large  letters  A,  B,  C,  etc.,  in  which  it  is  intended  to  indicate 
that  an  affinity  exists  between  receptors  and  agglutinin  of  like  letters. 
Now,  what  is  it  necessary  to  assume  in  order  to  account  for  the 
existence  of  the  four  groups  into  which  I  have  divided  individuals? 
There  are  two  (perhaps  more)  possibilities  which  would  account 
for  the  facts  which  we  observe. 

1  Loc.  cit. 
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First  possibility. 

r  Serum    contains    no 

r.  T    <    A    10       J      agglutinin. 

Group      I,  4,  6,  18       i  „  ,  -, 

Corpuscles    possess  1  Agglutinated  by  sera  of  Groups  II,  III,  IV 

L      recep.  a.  J 

r  Serum    contains    ag- 1    ,      1   ^-      ^  1        f  r^ „  t    ttt 

Group    II,  1,  2,  3.         I      glutinin  A  +  C.  /  A^^-^mates  corpuscles  of  Groups  I.  III. 

10,  16,  19   I  Corpuscles  possess       |  Agglutinated  by  sera  of  Groups  III,  lY. 
I.      recep.  b.  J 


Group  III,  7  i      gl"tini^A  +  B.  j 


r  Serum    contains    ag-  |  Agglutinates  corpuscles  of  Groups  I,  II. 
,'      glutinm  A  +  B.  j 

i  Corpuscles   po.ssess     |  Agglutinated  by  sera  of  Groups  II.  IV. 
>.      recep.  c.  J 

Group  IV,  5,  8,  9,  11.  f  ^^''^^.   ?°"!T'   ^^"  |  Agglutinates  corpuscles  of  Groups  I,  II,  III. 

15,  17,  20    I  Corpuscles  possess  no  \  Agglutinated  by  none. 
I.      recep.  J 


Second  possibility. 

/  Serum  contains  no  agglutinin. 

\  Corpuscles  possess  recep.  a  +  b  +  c. 


Group      I. 
Group    II. 


{Serum  contains  agglutinin  A. 
Corpuscles  possess  recep.  b  + 


^  --..         f  Serum  contains  agglutinin  B. 

Group  III.       i  ^  ,  , 

(  Corpuscles  possess  recep.  a  +  c. 


Group  IV 


f  Serum  contains  agglutinin  C. 
(  Corpuscles  possess  no  recep. 


The  problem  now  is  to  determine  which  of  these  two  possibihties 
sepresents  the  true  state  of  affairs.  If  the  first  possibiUty,  then 
the  serum  of  Group  IV  after  absorption  with  the  corpuscles  of 
Group  I  will  still  be  able  to  agglutinate  the  corpuscles  of  Groups 
II  and  III.  If  the  second  po.ssibility,  then  the  serum  of  Group  IV 
after  absorption  with  the  corpuscles  of  Group  I  will  not  be  able 
to  agglutinate  the  corpuscles  of  Groups  II,  III. 

The  following  single  example  will  serve  as  an  illustration  of 
tests  carried  out  to  decide  this  point.  To  1  c.c.  of  serum  5  (Group 
IV)  was  added  0.1  c.c.  of  corpuscles  4  (Group  I)  and  the  mixture 
allowed  to  stand  in  the  thermostat  for  one  hour.  At  the  end  of 
this  time,  the  corpuscles  were  found  to  be  agglutinated  into  a  solid 
mass.  The  clear  supernatant  fluid  was  then  pipetted  off  from  this 
tube  and  the  following  tests  made  with  it: 

Supernatant  fluid.  Five  per  cent,  suspension  corpuscles,  .\gglutination  after  2  hrs.  at  37°  C. 

(1)  0.25  c.c.  (Group      I)  No.  4.  0.25  c.c.                                              0 

(2)  0.25  c.c.  (Group    II)  No.  1.  0.25  c.c.                                              0 

(3)  0.25  c.c.  (Group  III)  No.  7.  0.25  c.c.                                              0 
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Test  No.  1  showed  that  all  of  the  agglutinin  for  corpuscles  of 
Group  I  had  been  removed,  while  tests  2  and  3  showed  that  all 
of  the  agglutinin  for  Groups  II  and  III  had  also  been  removed, 
indicating  that  the  second  rather  than  the  first  possibility  represents 
the  actual  conditions.  Thinking  that  perhaps  too  large  a  quantity 
of  corpuscles  of  Group  I  had  been  used  for  the  absorption,  and  that 
they  might  have  mechanically  removed  the  agglutinin  for  the  other 
two  groups,  the  experiment  was  repeated,  using  varying  amounts 
of  corpuscles  for  absorption  until  an  amount  of  corpuscles  of  Group 
I  was  obtained  which  did  not  quite  remove  all  of  the  agglutinin  for 
Group  I.  Under  these  conditions  it  was  found  that  the  agglutinin 
for  Groups  II  and  III  had  been  extracted  to  the  same  extent  as  that 
for  Group  I,  thus  further  indicating  the  correctness  of  the  second 
possibility.  However,  I  wish  to  repeat  these  experiments  a  number 
of  times  to  guard  against  the  possibility  of  error  before  affirming 
that  the  explanation  given  is  correct. 

I  have  not  yet  been  able  to  classify  individuals  according  to  the 
isolytic  action  of  their  blood,  as  has  been  done  in  the  case  of  the 
iso-agglutinative  action.  That  there  is  a  relationship  between 
iso-agglutinins  and  isohemolysins  seems  likely,  although  this  rela- 
tionship may  not  extend  farther  than  their  possible  dependence 
upon  a  common  causative  factor. 

What  this  causative  factor  is  we  do  not  know.  Some  investi- 
gators have  advanced  the  theory  that  the  resorption  of  blood  or  its 
disintegration  products  stimulate  the  production  of  iso-agglutinins 
and  isohemolysins  in  man.  We  know  that  there  is  a  physiological 
blood  destruction  going  on  constantly,  and  that  in  various  disease 
states,  non-bacterial  as  well  as  bacterial,  there  is  a  pathological 
blood  destruction,  but  no  satisfactory  proof  has  been  brought  for- 
ward that  man  responds  to  the  resorption  of  his  own  blood,  or  its 
disintegration  products  by  the  production  of  agglutinins  or  hemo- 
lysins, and  animal  experiments  along  this  line  have  been  negative 
except  in  the  hands  of  one  or  two  investigators.  Ehrlich  and 
Morgenroth,  as  previously  stated,  were  able  to  produce  immune 
isohemolysins  by  the  injection  of  the  blood  of  one  goat  into  another 
goat,  but  not  by  injecting  into  a  goat  its  own  blood.     Moreover, 
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Halban*  showed  that  fetal  blood  from  the  cord  at  birth  often  con- 
tained iso-agglutinins,  even  in  cases  where  the  maternal  blood  was 
shown  to  contain  no  iso-agglutinin.  In  such  cases  it  would  be  hard 
to  refer  the  presence  of  the  iso-agglutinin  in  the  child's  blood  to  the 
resorption  of  blood  which  had  undergone  destruction  under  patho- 
logical influences,  and  since  the  maternal  blood  contained  no  iso- 
agglutinin,  it  could  not  have  been  derived  from  that  source. 

Without  inquiring  more  closely  into  the  ultimate  causative  factor 
upon  which  iso-agglutinin  and  isohemolvsin  depend,  the  view  which 
I  have  suggested,  that  they  may  depend  on  a  common  causative 
factor,  is  strengthened  by  the  work  of  Ford  and  Halsey^  who  showed, 
contrary  to  certain  other  observers,  that  agglutinins  and  hemolysins 
could  not  be  produced  independently  by  the  injection  of  the  stroma 
of  red  blood  corpuscles  or  hemoglobin  alone.  When  stroma-free 
hemoglobin  was  injected  into  suitable  animals,  they  found  that 
both  agglutinins  and  hemolysins  were  produced  and  that  the  same 
result  followed  the  injection  of  pure  hemoglobin. 

In  regard  to  the  relationship  existing  between  iso-agglutinins 
and  isohemolysins,  I  may  say  that  agglutination  frequently  occurs 
independently  of  hemolysis,  but  that  the  inverse  relation  occurs, 
i.  e.,  hemolysis  without  the  simultaneous  or  preceding  occurrence 
of  agglutination  seems  less  likely.  In  my  first  experiments  hemo- 
lysis without  agglutination  was  frequently  recorded,  but  closer 
attention  to  this  point  in  subsequent  experiments  led  me  to  doubt 
the  correctness  of  these  earlier  observations. 

Agglutination  is  a  phenomenon  which  concerns  the  corpuscles 
as  a  whole,  while  hemolysis  is  a  phenomenon  which  destroys  the 
integrity  of  the  corpuscles,  and  it  is  possible  that  agglutination 
cannot  persist  among  corpuscles  which  have  been  damaged  i)y  the 
action  of  hemolysins.  As  a  rule,  however,  agglutination  proceeds 
more  rapidly  than  does  hemolysis,  and  by  oliserving  the  action  of 
a  serum  which  contains  both  agglutinin  and  hemolysin  on  sus- 
ceptible corpuscles,  one  frequently  sees  agglutination  set  in  which 
is  subsequently  broken  up  as  hemolysis  takes  place;  so  that  if  the 

'  Agglutinationsversuche  mit  miitterlichem  unci  kindlichem  Blute,  Wien.  klin.  Woch., 
1900,  xiii,  545. 

-  Contributions  to  the  Study  of  Hemagglutinins  and  Hemolj-sins,  Jour.  Med.  Res.,  1904,  vi. 
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observations  are  not  made  until  the  lapse  of  two  hours,  in  a  case 
where  the  hemolysin  is  not  quite  sufficient  to  dissolve  completely 
all  of  the  corpuscles  present,  we  may  get  the  appearance  of  hemo- 
lysis having  taken  place  without  agglutination.  As  indicated  in 
Tables  II  and  III,  the  occurrence  of  iso-agglutinins  in  man  is  much 
more  frequent  than  the  occurrence  of  isohemolysins.  In  100 
individuals  tested,  61  of  whom  were  healthy  and  39  suffering  from 
various  diseases,  iso-agglutinins  were  found  in  92  cases  and  iso- 
hemolysins in  25  cases.  The  latter,  isohemolysins,  have  not  been 
found  in  Group  I,  that  is,  in  those  individuals  whose  serum  con- 
tains no  agglutinin,  but  have  been  found  in  each  of  the  other  three 
groups.  Groups  II,  III,  and  IV.  IMoreover,  the  same  statement 
apparently  applies  to  isohemolysins  as  was  made  in  regard  to  iso- 
agglutinins,  namely,  that  the  serum  of  any  individual  of  one  group 
may  hemolyze  the  corpuscles  of  another  individual  in  any  other 
group  except  Group  IV,  but  not  the  corpuscles  of  a  member  of  the 
same  group. 

In  the  hundred  individuals  tested  in  groups  of  20,  I  have  found 
only  2  exceptions  to  this  rule,  and  it  seems  likely  that  the  hemolysis 
in  these  two  cases  may  have  been  due  to  accidental  causes.  A 
further  point  of  considerable  theoretical  interest  and  of  practical 
importance  in  its  bearing  on  the  question  of  transfusion  in  man 
was  discovered. 

Given  an  individual.  A,  whose  serum  is  capable  of  hemolyzing 
the  corpuscles  of  another  individual,  B,  in  the  test-tube,  the  hemolysis 
is  prevented  if  the  serum  of  B  is  added  to  the  serum  of  A  before  it 
is  allowed  to  act  on  the  corpuscles  B.  For  this  experiment  it  is 
best  to  mix  the  two  sera  and  allow  them  to  remain  in  the  thermostat 
for  one-half  hour  before*  adding  the  corpuscles,  but  even  when  the 
corpuscles  are  added  immediately  the  inhibition  is  partial  if  not 
complete. 

It  was  further  found  that  the  serum  of  any  member  of  the  same 
group  as  that  to  which  the  individual  furnishing  the  corpuscles 
belonged  would  also  exert  an  inhibiting  action.  Ascoli^  was  able 
to  show  in  a  certain  number  of  cases  that  the  isolytic  action  was 

1  Iso-agglutinine  und  isolysine  mensclilicher  Blutsera,  Miinch.  med.  Woch.,  1901,  xlviii. 
No.  31,  p.  1239. 
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due  to  two  bodies,  one  thermostable  (amboceptor)  the  other  ther- 
molabile  (complement).  This  he  proved  by  the  usual  method 
of  heating  hemolytic  serum  to  56°  C.  for  twenty  minutes,  and 
showing  that  it  had  lost  its  ability  to  cause  solution  of  the  red  blood 
corpuscles,  but  that  this  power  could  be  restored  by  the  addition 
of  the  fresh  serum  of  another  individual,  which  serum  alone  was 
incapable  of  producing  hemolvsis.  Ascoli  states  that  in  a  certain 
number  of  cases  he  was  able  to  accomplish  this  reactivation,  but 
in  others,  the  reactivation  failed  for  reasons  which  remained  to 
him  inexplicable.  I  have  confirmed  Ascoli's  statements  regarding 
the  amboceptor-c-omplement  nature  of  isohemolysin  and  of  its 
relations  to  heat,  and,  in  the  light  of  the  statements  I  have  just  made, 
it  seems  probable  that  in  the  cases  where  Ascoli  was  unable  to 
reactivate  his  hemolytic  sera  after  heating,  he  may  have  been 
using  for  the  reactivating  serum  the  blood  of  an  individual  belonging 
to  the  same  group  as  the  individual  from  whom  the  corpuscles  were 
taken,  and  that  the  reactivation  failed  not  through  any  lack  of  com- 
plement, but  on  account  of  the  presence  of  inhibiting  bodies  in  such 
a  serum.  In  order  to  reactivate  a  given  hemolytic  serum  one  may 
best  employ  the  seriun  ( non-hemolytic )  of  a  member  of  the  same 
group  as  that  to  which  the  hemolytic  serum  belongs. 

I  have  tested  this  property  of  the  serum  to  inhibit  the  hemolysis 
of  the  homologous  corpuscles,  or  the  corpuscles  of  any  member  of 
the  same  group,  and  found  that  it  resists  heating  to  57°  C.  for  one- 
half  hour,  and  is  therefore  thermostable. 

I  have  next  attempted  to  discover  the  point  of  action  of  this 
inhibiting  body.  Theoretically  such  a  body  might  act  by  combining 
with  (1)  the  receptor  group  of  the  cells;  (2)  the  cytophile  group 
of  the  amboceptor;  (3)  the  complementophile  group  of  the  ambo- 
ceptor; and  (4)  the  complement. 

The  first  possibility,  blocking  of  the  receptor  of  the  cell,  can  be 
ruled  out  at  once,  for  if  this  occurred,  cells  first  treated  with  the 
inhibiting  serum  and  then  removed  by  centrifugalization  and  washed 
would  not  be  dissolved  on  the  subsequent  addition  of  a  hemolytic 
serum.  We  know  that  the  serum  of  any  individual  protects  its 
own  corpuscles  from  hemolysis  by  any  other  serum,  biit  as  soon  as 
the  corpuscles  are  removed  from  their  own  serum  they  may  be 
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dissolved  by  other  hemolytic  sera,  showing  that  their  receptors 
are  free. 

To  determine  which  of  either  group  of  the  amboceptor  had  been 
blocked,  that  is,  if  the  antihemolysin  is  an  anti-amboceptor,  we  may 
proceed  as  follows:  To  susceptible  corpuscles  add  inactivated 
hemolytic  serum  and  inactivated  protective  serum.  After  these 
have  stood  together  for  a  while  in  the  thermostat  remove  the  cor- 
puscles and  wash  them.  Now,  if  the  cytophile  group  of  the  ambo- 
ceptor has  been  blocked,  the  receptor  group  of  the  corpuscles  will 
remain  free,  and  they  may  be  hemolyzed  by  the  addition  of  fresh 
hemolytic  serum,  but  not  on  the  addition  of  complement  alone; 
but  if  the  complementophile  group  of  the  amboceptor  has  been 
blocked,  the  cells  may  have  anchored  the  amboceptor-anti-ambo- 
ceptor  combination,  and  hence  will  not  be  hemolyzed  on  the  addition 
even  of  fresh  hemolytic  serum.  If  the  inhibiting  body  is  an  anti- 
complement,  the  cells,  after  removal  and  washing,  should  be  hemo- 
lyzed on  the  addition  of  complement  alone.  In  order  to  determine 
this  point,  I  selected  an  individual,  C,  from  Group  IV,  whose  serum 
was  hemolytic  for  the  corpuscles  of  an  individual,  A,  of  Group  I. 
Equal  quantities  of  C's  serum  and  A's  serum  were  inactivated  and 
added  to  A's  corpuscles.  After  the  mixture  had  stood  for  an  hour 
in  the  thermostat  at  37.5°  C,  the  corpuscles  were  removed  by  centrif- 
ugalization,  washed,  suspended  in  a  small  amount  of  salt  solution, 
and  to  one  portion  complement  alone  was  added  (serum  D,  Group 
IV,  which  had  been  shown  to  possess  no  hemolysin),  and  to  another 
portion  of  the  corpuscles  fresh  serum  from  C  was  added.  Those 
corpuscles  to  which  complement  alone  was  added  were  not  affected, 
while  those  to  which  hemolysin  was  added  underwent  prompt 
solution,  showing  that  the  antihemolysin  is  an  anti-amboceptor 
which  acts  by  blocking  the  cytophile  group  of  the  amboceptor. 

At  present  I  am  only  prepared  to  speculate  as  to  the  origin  and 
nature  of  this  antihemolysin. 

Miiller^  refers  to  the  work  of  Morgenroth,  in  which  he  showed 
that  by  the  injection  of  serum  one  could  call  forth  the  production 
of  hemolytic  amboceptors  which  are  identical  with  those  resulting 

1  Ueber  die  Erzeugung  hiimolytischer  Amboceptoren  durch  Seruminjection,  Munch,  med. 
Woch.,  1902,  xlix,  No.  32,  p.  1330 
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from  the  injection  of  blood.  Miiller  refers  to  his  own  earlier  work, 
in  which  he  showed  that  a  whole  series  of  normal  sera  possess  anti- 
hemolytic  properties  directed  against  the  hemolysins  contained  in 
other  normal  sera.  He  proceeded  to  inject  sera  containing  anti- 
hemolysin  in  an  effort  to  produce  an  anti-antihemolysin,  and  thought 
at  first  that  he  had  succeeded  in  accomplishing  this,  but  closer 
scrutiny  showed  that  he  had  merely  produced  a  hemolytic  serum. 
By  injecting  guinea-pig  serum  into  another  animal  he  obtained  a 
serum  capable  of  dissolving  guinea-pig  corpuscles.  His  explanation 
of  the  fact  that  the  injection  of  serum  alone  is  able  to  produce  a 
hemolysin  is  that  the  serum  must  contain  groups  identical  with 
the  receptor  groups  of  the  corpuscles,  and  he  further  suggests  that 
if  the  serum  contains  groups  identical  with  the  receptor  groups  of 
the  corpuscles,  such  a  serum  should  be  able  to  bind  the  hemolysin 
and  thus  protect  the  corpuscles  from  hemolysis.  I  arrived  at  the 
same  conclusion  regarding  the  nature  of  the  antihemolysin  directed 
against  isohemolysin  which  I  observ^ed. 

Conclusions. 

1.  Iso-agglutinins  occur  in  the  serum  of  about  90  per  cent.,  and 
isohemolysins  in  about  25  per  cent.,  of  adult  human  beings. 

2.  These  bodies  appear  with  approximately  the  same  relative 
frequency  in  health  and  in  various  diseases  and  therefore  have  no 
diagnostic  significance. 

3.  In  a  number  of  healthy  individuals  whose  blood  was  repeatedly 
tested  at  varying  intervals  of  time  the  agglutinating  action  was 
found  not  to  vary,  while  in  some  cases  the  hemolytic  action  which 
was  present  in  earlier  tests  was  absent  in  subsequent  tests. 

4.  There  are  at  least  three  different  iso-agglutinins  and  three 
isohemolysins  in  human  sera  and  three  different  iso-agglutinophilic 
receptors  possessed  by  human  red  blood  corpuscles. 

5.  There  are  human  sera  which  contain  no  iso-agglutinin  and 
isohemolysin,  but  whose  corpuscles  possess  receptors  for  iso-agglu- 
tinin and  isohemolysin. 

6.  No  individual  serum  which  I  have  investigated  appears  to 
contain  more  than  one  of  the  ihree  kinds  of  iso-agglutinin  or  iso- 
hemolvsin. 
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7.  The  corpuscles  of  a  given  individual  may  possess  no  iso-agglu- 
tinophilic  or  isohemolysinophilic  receptors,  or  they  may  possess  one, 
two,  or  all  three  kinds  of  these  receptors. 

8.  Human  beings  can  be  divided  into  four  groups  according  to 
the  ability  of  their  serum  to  cause  iso-agglutination  and  of  their 
corpuscles  to  be  iso-agglutinated. 

9.  The  serum  of  members  of  any  one  group  will  not  agglutinate 
or  hemolyze  the  corpuscles  of  other  members  of  the  same  group, 
but  will  agglutinate  and  may  hemolyze  the  corpuscles  of  members 
of  any  other  group  except  those  of  Group  IV. 

This  may  have  a  practical  application  in  the  transfusion  of  blood 
from  one  individual  to  another. 

10.  Auto-agglutination  was  not  observed  in  any  of  the  213  cases 
investigated,  and  autohemolysis  was  observed  only  once.  In  the 
latter  case  the  hemolysis  may  have  been  due  to  extraneous  causes. 

11.  A  strict  classification  of  individuals  according  to  the  iso- 
hemolytic  action  of  the  blood  has  not  been  accomplished. 

12.  Iso-agglutination  may  occur  independently  of  isohemolysis, 
but  isohemolysis  is  probably  always  preceded  or  accompanied  by 
iso-agglutination. 

13.  All  the  sera  investigated  contained  an  antihemolysin  which 
protected  the  homologous  corpuscles  and  those  of  members  of  the 
same  group  from  solution  by  any  other  serum. 

14.  This  antihemolysin  is  an  anti-amboceptor  which  acts  by 
uniting  with  the  cytophile  group  of  the  hemolytic  amboceptor,  thus 
blocking  it  off  from  the  red  blood  cell;  and  probably  consists  of 
receptor  groups  of  the  red  blood  cells  which  have  been  cast  off 
from  the  cells  or  set  free  by  the  physiological  or  pathological 
destruction  of  the  corpuscles. 

15.  Iso-agglutinin  is  thermostable;  that  is,  it  resists  heating  to 
55°  C.  for  thirty  minutes. 

16.  Isohemolysin  consists  of  two  components;  one,  thermo- 
staVjle,  resisting  heating  to  55°  C.  for  thirty  minutes  (amboceptor), 
the  other  thermolabile,  destroyed  by  heating  to  55°  C.  for  thirty 
minutes  (complement). 

17.  The  antihemolysin  is  thermostable,  resisting  heating  to  55° 
C.  for  thirtv  minutes. 
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18.  Any  non-lytic  serum  may  be  used  to  reactivate  an  inactivated 
hemolytic  serum,  provided  the  reactivating  serum  does  not  contain 
antihemolysin  against  the  amboceptor  of  the  hemolytic  serum. 

In  other  words  the  reactivating  serum  must  not  be  chosen  from 
the  same  group  as  that  to  which  the  corpuscles  to  be  hemolyzed 
belong. 

The  reactivating  serum  may  best  be  chosen  from  the  same  group 
as  that  to  which  the  hemolytic  serum  belongs. 

19.  The  origin  of  iso-agglutinin  and  isohemolvsin  has  not  vet 
been  satisfactorily  determined.  It  probably  cannot  be  referred  to 
the  destruction  and  resorption  by  an  individual  of  his  own  blood. 


DISCUSSION. 


Dr.  Victor  C.  Vaugh^yx:  I  should  like  to  ask  Dr.  IMoss  if  in  the  case  in  which 
he  found  an  autolysin  there  was  any  evidence  of  its  acting  as  such  in  the  blood  of 
the  individual. 

Dr.  E.  LiBiL^x:  Some  studies  were  made  in  our  laboratory  last  winter  by 
Drs.  Epstein  and  Ottenberg  in  connection  with  some  studies  made  preliminary 
to  transfusion  in  connection  w4th  the  tests  made  for  isohemolysins  and  iso- 
agglutinins,  and  they  found  it  was  necessary  to  add  a  fourth  class  to  the  three 
classes  described  by  Laudsteiner,  just  as  Dr.  Moss  has  also  found. 

Dr.  W.  L.  Moss:  This  patient  in  which  the  autolysis  occurred  was  a  case  of 
uremia,  and  was  quite  anemic.  I  did  not  make  any  studies  on  the  urine,  or  any 
spectroscopic  studies  on  the  serum  in  order  to  determine  whether  hemolysis  was 
taking  place  in  the  blood.  I  have  not  found  in  the  literature  anywhere  the  fourth 
group  that  I  have  added.  I  am  very  much  interested  in  what  Dr.  Libman  has 
said  about  the  experience  they  have  had  in  Xew  York. 


RENAL  SUPPURATIONS  IN  TYPHOID  FEVER. 


By  CHARLES  F.  WITHINGTON,  M.D., 

OF    BOSTON,    MASS, 


Typhoid  fever  is  now  generally  admitted  to  be  a  septicemia, 
the  organism  not  being  limited  to  the  intestinal  lesions,  but  existing 
in  the  blood  current,  and  thus  being  carried  to  many  different  parts 
of  the  body.  It  occurs  in  the  urine  in  from  a  thii'd  to  a  quarter 
of  the  cases.  These  bacteria,  like  those  of  other  infections,  may 
be  eliminated  through  the  kidney  without  producing  demonstrable 
lesions,  or  they  may  cause  local  inflammatory  or  even  suppurative 
lesions.  Roux  showed,  twenty  years  ago,  that  the  typhoid  organism 
was  pyogenic.  These  suppurations,  like  those  occurring  elsewhere 
in  typhoid,  may  be  due  to  the  typhoid  bacilli  alone  or  in  conjunction 
with  other  pyogenic  cocci.  The  soil  is  rendered  more  receptive, 
as  has  been  pointed  out  by  various  observers,  by  such  local  con- 
ditions as  pelvic  calculus,  hydronephrosis,  stagnation  in  a  displaced 
kidney,  and  in  general  by  the  possible  irritation  due  to  the  elimina- 
tion through  the  kidneys  of  toxins,  waste  products,  etc. 

Vincent,^  writing  of  the  mixed  infection  of  typhoid  bacilli  and 
streptococci,  says  that  this  mixture  of  infections  has  for  its  customary 
cause  a  previous  lesion,  due,  for  example,  to  the  streptococcus  in 
a  sore  throat,  to  abscess,  otitis,  erysipelas,  parotitis,  and  blister 
or  bedsore.  Also,  that  the  bronchitis  and  bronchopneumonia,  so 
frecjuent  in  typhoid,  are  often  due  to  streptococcus,  and  may  become 
the  point  of  departure  of  a  mixed  infection.  On  account  of  its 
invasion  by  the  typhoid  bacilli,  the  organism  becomes  powerless 
to  defend,  by  the  phagocytic  barrier,  the  field  of  culture  against  the 
streptococcus.     The  danger  lies  less  in  any  local  development  of 

1  Soci^te  M(5clicale  ties  Hopitaux,  1891,  p.  561. 
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the  streptococcus  than  in  the  readiness  with  which  its  diffusion  takes 
place  in  the  blood  of  typhoid  patients.  The  same  may  be  true 
of  baciUus  coh  and  other  organisms. 

Hewetson^  classifies  the  pathological  changes  in  the  kidney 
attributable  to  typhoid  fever  as  (a)  the  lyinphomatous  nodules 
immediately  beneath  the  capsules;  (6)  parenchymatous  changes; 
(c)  abscesses  in  the  kidney;  id)  infarctions.  He  says  that  the  kidney 
lesions  show  no  pathological  unity,  but  niay  be  due  to  typhoid 
bacillus  or  to  microorganisms  which  enter  the  circulation  through 
the  diseased  intestinal  wall,  or  sometimes  to  bacteria  which  travel 
up  from  the  lower  urinary  passages,  and  that  the  toxic  products 
of  the  bacteria  may  cause  most  extensive  lesions. 

In  typhoid  fever  bacteriuria  often  occurs  without  pyuria  or  other 
evidence  of  inflammation.  Here  the  bacteria  are  being  simply 
secreted.  The  kidneys  are  passing  off  the  bacteria,  but  there  is 
no  evidence  that  the  kidneys  themselves  have  received  an  infection. 
In  like  manner,  the  gall-bladder  of  typhoid  patients  shows  very 
frequently,  perhaps  generally,  a  culture  of  typhoid  bacillus,  but 
this,  ordinarily,  is  of  no  clinical  importance  except  as  it  may  store 
up  organisms  which  may  produce  later  a  recrudescence  of  the 
disease.  In  a  few  cases  the  organisms,  however,  grow  there,  and 
cholecystitis  results.  Possibly  the  bruising  of  the  gall-bladder 
mucosa,  resulting  from  an  antecedent  gallstone,  may  conduce  to 
this  infection.  In  like  manner,  in  the  kidney,  the  typhoid  bacillus, 
usually  effete  and  in  the  process  of  being  eliminated,  may  at  times 
take  on  active  growth,  evinced  by  the  production  of  sensible  amounts 
of  pus  and  often  accompanied  by  pain.  Clinically  the  urine  may 
show  with  these  pus  corpuscles  caudate  cells  from  the  pelvis,  if 
actual  infectious  pyelitis  exists.  If  the  pelvis  does  not  communi- 
cate freely  with  the  bladder,  there  is  a  pyonephrosis  with  stretching 
and  disintegration  of  the  kidney. 

Xeufeld"  does  not  accept  the  view,  often  held,  that  the  typhoid 
bacilli  are  usually  only  excreted  by  the  kidney  as  a  measure  of 
defence  to  the  economy,  but  assents  to  Konjajeff's  opinion  that  the 
t>^hoid  bacilli  establish  themselves  in  the  kidneys,  and  there  form 

I  Johns  Hopkins  Hospital  Reports,  vol.  iv. 

-  Kolle  and  Wassermann's  Handbuch  der  Pathogenen  Mikro-organismen,  vol.  ii. 
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little  metastatic  foci,  before  they  pass  into  the  urine.  The  author 
was  able  to  demonstrate  such  little  necrotic  foci,  most  thickly 
under  the  capsule  of  the  kidney,  and  from  these  to  obtain  by  culture 
and  in  stained  sections  the  typhoid  bacillus.  These  kidney  metas- 
tases may  be  regarded  as  pathologically  equivalent  to  skin  metas- 
tases, namely,  the  rose  spots.  They  both  correspond  in  time  to 
the  height  of  the  fever,  when  we  may  believe  there  is  a  copious 
migration  of  bacilli  to  all  parts  of  the  body.  They  may  remain 
in  the  kidney  a  long  time  before  passing  to  the  urine.  If  several 
such  foci  exist,  they  may  consecutively  open  into  the  urinary 
current. .  Whether  we  view  the  presence  of  typhoid  bacilli  in  the 
urinary  tract  as  an  excretion,  or  take  the  view  last  referred  to,  we 
may  believe  that  they  are  capable  of  producing  lesions  in  the  kidney, 
either  in  the  form  of  parenchymatous  nephritis  or  of  small  abscesses 
in  the  kidney,  or  of  a  pyelitis. 

There  is,  then,  among  the  possibilities  of  typhoid  fever  one  not 
very  frequent  and  apparently  little  known,  which  may  acquire 
sudden  clinical  importance  at  the  time  when  the  patient  is  Appar- 
ently nearly  convalescent  from  his  typhoid  fever,  causing  recrudes- 
cence of  the  temperature,  which  otherwise  woidd  be  unexplained, 
pain,  pyuria,  often  followed  by  vesical  tenesmus.  This  condition 
is  to  be  borne  in  mind  in  some  cases  of  apparent  relapse.  It 
adds  much  to  the  gravity  of  any  given  case,  and,  as  will  be  seen 
later,  has  an  important  bearing  as  suggestive  of  the  need  of  surgical 
interference. 

Louis,^  as  long  ago  as  1841,  in  his  classical  researches  on  typhoid 
fever,  mentions  one  case  in  which  the  pelvic  mucosa  was  notably 
thickened  and  contained  from  28  to  30  grammes  of  pus. 

Tapret  and  Roger^  quote  Rayer  as  having  described,  even  one 
year  earlier  than  Louis,  an  occurrence  of  miliary  abscess  in  the 
kidney  of  a  typhoid  patient,  which  appears  to  be  the  first  observa- 
tion of  the  kind  to  be  made.  These  authors  also  describe  a  fatal 
case  of  typhoid  in  which,  after  marked  improvement  at  the  end 
of  the  third  week,  a  recrudescence  of  fever  occurred  with  abscesses 
of  the  submaxillary  and  epitrochlear  gland  and  a  large  amount 
of  albumin   in   the  urine.     Death  occurred  on  the   fortieth  day. 

'  Vol.  i,  p.  288.  2  Annales  des  Maladies  des  Organes  G^nito-urinaires,  1883,  p.  269. 
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The  kidneys  showed  many  miliary  abscesses.  This  was  evidently 
a  case  of  general  septicemia,  the  organism  present  in  the  kidneys, 
of  course,  not  being  stated. 

Regarding  the  existence  of  typhoid  organisms  in  the  urine, 
Richardson^  demonstrated  their  existence  in  the  urine  in  25  per 
cent,  of  the  cases,  in  large  numbers  and  practically  in  pure  cultures. 
They  first  appeared  in  later  stages  of  the  disease,  and  persisted, 
in  the  majority  of  cases,  far  into  convalescence.  The  continuance 
of  these  organisms  in  the  urine  of  patients,  after  their  discharge 
from  care,  has  been  pointed  out  by  several  observers,  among  others 
by  Graham  and  Oberlander,  Joslin,  and  others."  Richardson 
found  bacilli  associated  always  with  albuminuria  and  presence 
of  renal  casts,  but,  on  the  other  hand,  urines  showing  considerable 
amounts  of  albumin  and  casts  often  showed  no  bacilli. 

Biss^  attempts  to  classify  31  cases  of  urinary  disease  found  in 
311  cases  of  typhoid  fever  into  (a)  bacilluria  and  (b)  cystitis.  He 
regards  13  of  these  (4.18  per  cent.)  as  cystitis,  and  IS  (5.78  per 
cent.)  as  bacilluria,  and  makes  no  mention  of  the  kidney  or  renal 
pelvis.  His  observations  as  to  the  frequency  of  bacilluria  are 
obviously  imperfect,  as  he  examined  only  cases  showing  ocular 
evidences  of  pus,  while  Richardson  and  Horton-Smith,  examining 
all  cases  of  typhoid,  found  a  far  higher  percentage  of  bacilluria, 
viz.  in  21  to  35  per  cent,  of  patients. 

Roily*  reports  concerning  the  cases  of  nephritis  in  typhoid  ob- 
served in  the  Leipsig  clinic,  but  makes  no  reference  to  suppura- 
tions. Among  1700  cases  of  typhoid  were  26  cases  (Ih  per  cent.) 
with  nephritis,  generally  hemorrhagic.  Of  these  26,  13  died, 
12  recovered,  and  1  developed  chronic  disease.  In  15  patients 
the  nephritis  occurred  in  the  first  fortnight  and  in  5  in  the  first 
week.  Except  for  the  bad  prognosis,  these  cases  were  not  in  their 
course  different  from  the  other  cases  of  typhoid.  The  blood  press- 
ure was  not  increased.  High  fever  was  generally  not  synchronous 
with  the  onset  of  the  nephritis.  Only  once  was  a  diminution  of 
the  albumin  observed  to  come  with  a  fall  of  the  temperature,  and 

1  Journal  Experimental  Medicine,  vol.  iii,  p.  349. 

*  Boston  Medical  and  Surgical  Journal,  1909,  ex,  38. 
'  Edinburgh  Medical  Journal,  1902,  xii,  337. 

*  Nephrotyphus,  Munch,  med.  Wochenschrift,  1907,  liv,  93. 
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the  great  increase  of  albumin  to  accompany  a  relapse,  when  it 
reached  2.4  per  cent.  The  usual  sediment  of  acute  nephritis  was 
found,  with  typhoid  bacilli  abundant  in  pure  culture.  On  section 
there  was  generally  a  glomerulonephritis,  and  it  was  noted  that  in 
exceptional  cases,  where  the  albumin,  renal  epithelium,  and  epithe- 
lial casts  had  been  most  abundant,  only  slight  alterations  were 
found  in  the  kidneys. 

In  comparison  with  the  above,  Selby^  quotes  Stolte  as  finding 
albuminuria  in  CO  per  cent,  out  of  371  cases  of  typhoid.  He 
believed  that  in  the  ordinary  run  of  typhoid  the  kidneys  are  little, 
if  at  all,  infected.  Acute  parenchymatous  nephritis  existed  in 
3.2  per  cent,  out  of  793  cases  of  Skutezky,  exactly  corresponding 
to  3  per  cent,  in  Talley's  series  of  18,000  cases.  (Edema  is  not 
often  produced,  and  nephritis  seldom  becomes  chronic.  Hemor- 
rhagic nephritis  is  an  exaggerated  form  of  parenchymatous,  and 
strongly  tends  toward  uremic  termination.  "Suppurative  neph- 
ritis occurs  occasionally,  and  in  these  cases  the  typhoid  bacillus 
is  usually  present." 

Bouchard^  shows  that  infectious  diseases  have  a  tendency  to 
the  involvement  of  the  kidney  through  a  carrying  of  the  specific 
organism  of  the  given  disease  to  these  organs ;  that  this  is  especially 
true  of  typhoid  fever,  whose  tendency  to  implicate  the  kidneys  is 
declared  to  be  parallel  to  the  tendency  of  the  rheumatic  infection 
toward  the  endocardium.  Bouchard  points  out  that  these  cases 
in  which  the  kidneys  are  thus  involved  by  the  typhoid  bacillus 
are  graver  than  the  usual  cases  of  typhoid.  He  makes  no  mention 
of  renal  suppuration  due  to  such  infection,  but  dwells  on  the  involve- 
ment of  the  convoluted  tubules,  in  whose  epithelium  these  specific 
bacteria  are  to  be  found  in  section  and  also  in  the  urine. 

Roth^  says  that,  while  many  writers  recognize  the  existence  of 
renal  symptoms  in  typhoid  fever,  it  remained  for  Gubler  and  Robin, 
in  1878,  to  describe  a  special  so-called  renal  form  of  typhoid,  in 
which  the  intestinal  symptoms  were  relatively  subordinate  to  those 
occurring  in  the  urine.     Many  other  writers  laid  emphasis  upon  the 

1  American  Journal  of  the  Medical  Sciences,  1908,  cxxxv,  224. 

2  Revue  de  M^decine,  1881,  p.  671. 

'  Nephrotyplius,  Miinch.  med.  Wochenschrift,  1895,  No.  11,  p.  236. 
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involvement  of  the  parenchyma  of  the  kidney  in  typhoid,  but  the 
occurrence  of  pyelitis  as  a  typhoid  manifestation  was  first  empha- 
sized by  ]\Iygge,  in  1881,  cited  in  "N'irchow-Hirsch's  Annual,  from 
the  Norse.  In  frequent  examinations,  every  two  or  three  days, 
in  72  cases  of  typhoid,  he  found  albumin  fifty-two  times.  In  9 
cases  there  were  only  traces,  which  generally  appeared  at  the  end  of 
the  second  week.  In  16  cases  it  was  transient,  lasting  less  than  three 
days,  and  in  36  from  five  to  eighteen  days.  The  longest  duration 
was  in  those  cases  where  cystitis  and  pyelitis  occurred,  namely,  up  to 
one  hundred  and  ten  days.  The  cause  of  the  albuminuria  in  half 
the  cases  was  kidney  disease,  in  one-half  cystitis  or  pyelitis.  Roth 
points  out  that  this  view  of  the  relatively  great  amount  of  pyelitis 
in  typhoid  is  in  contrast  to  the  general  teaching  of  the  best  text- 
books of  the  time.  Striimpell  makes  no  mention  of  it.  Lieber- 
meister  speaks  of  acute  Bright's  and  pyelitis  as  sequels.  Only 
by  Ebstein  is  pyelitis  mentioned  as  a  concomitant  in  the  typhoid 
symptom  complex.  Roth  himself  contributes  a  case  in  which  a 
man  was  taken  with  acute  febrile  symptoms  accompanied  by 
scanty,  red,  turbid  urine  containing  much  albumin  (^  per  cent.), 
caudate  epithelium,  many  white  cells,  no  casts.  Sharp  pain, 
increased  by  pressure,  was  felt  in  the  region  of  the  right  kidney,  less 
in  the  left.  On  the  eighth  day,  for  the  first  time,  rose  spots  and 
enlarged  spleen  were  demonstrated  and  the  true  character  of  the 
disease  as  typhoid  recognized.  Roth  points  out  that,  while  careful 
examination  will  reveal  a  pyelitis  occurring  in  the  course  of  typhoid, 
when  the  initial  symptoms  are  those  of  pyelitis,  the  typhoidal  origin 
of  the  disease  may,  for  some  time,  escape  recognition. 

Troisier  and  Sicard^  report  the  case  of  a  painter  with  lead  poison- 
ing (paralysis)  who  had  been  sick  for  two  weeks.  He  had  no  dis- 
tinctive signs  of  typhoid.  The  urine  was  heavily  albuminous,  so 
that  it  was  a  question  of  sclerosis  of  the  kidney  with  uremia.  He 
showed  a  positive  widal  reaction.  Shortly  before  death  meningeal 
symptoms  appeared.  At  the  autopsy  a  fibropurulent  exudation 
was  found  at  the  base  of  the  brain  which  contained  the  bacillus 
of  typhoid.  An  abscess  existed  in  the  right  kidney,  size  of  a  nut, 
just  beneath  the  capsule.     This  contained  the  bacillus  of  typhoid, 

»  Socidt6  M^dicale  des  H6pitaux,  Paris,  1897,  p.  32. 
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and  the  authors  add  that,  to  their  knowledge,  the  demonstration 
of  this  organism  in  a  renal  abscess  of  a  person  with  typhoid  fever 
had  not  before  been  made. 

Fernet  and  Papillon^  give  a  case  of  a  man,  aged  twenty-six  years, 
who  entered  on  the  sixth  day  of  typhoid.  On  the  thirtieth  day 
he  complained  of  pain  in  left  flank,  at  the  site  of  spleen,  which 
was  enlarged  and  painful.  Diagnosis  was  made  of  perisplenitis. 
The  temperature  fell  and  the  typhoid  seemed  well  on  the  twenty- 
second  day.  Patient  did  not  improve,  and  a  tumor  was  demonstrated 
behind  the  spleen,  at  the  site  of  the  kidney.  A  pocket  of  pus  was 
incised  on  the  twenty-sixth  day.  Peritonitis  developed,  and  he 
died  a  week  later.  (At  no  time  during  sickness  had  the  urine 
been  purulent  or  turbid.)  The  perirenal  tissue  was  healthy.  The 
kidney  and  its  pelvis  formed  a  large  tumor  descending  to  the  crest 
of  the  ileum.  The  pelvis  was  dilated  and  communicated  freely 
with  an  abscess  the  size  of  a  nut.  Three  or  four  other  abscesses 
existed  in  the  kidney.  The  ureter  was  obstructed,  being  sharply 
bent  at  an  angle,  which  closed  its  lumen  but  did  not  obliterate  it. 
The  pus  in  the  isolated  abscess  contained  a  pure  culture  of  typhoid 
bacillus;  that  in  the  pelvis  contained  Bacillus  coli  and  saprophytes. 

Rovsing^  relates  a  case  of  a  man  who  immediately  after  typhoid 
fever  had  pyuria  without  having  experienced  either  retention  or 
instrumentation.  There  were  no  vesical  symptoms  until  the  pyuria 
had  existed  some  time.  Then  for  the  first  time  tenesmus  and 
pain  indicated  that  the  infection  had  reached  the  bladder.  For 
these  bladder  symptoms  a  suprapubic  cystotomy  was  performed, 
which  the  patient  survived  for  a  month.  The  autopsy  showed 
small  abscesses  through  each  kidney.  The  right  pelvis  contained  a 
large  uric  acid  stone,  evidently  antedating  the  fever.  The  mucous 
membrane  of  the  right  pelvis  showed  only  ulcerations,  which  had 
spread  by  the  ureter  to  the  bladder.  The  organism  found  here 
was  typhoid  bacillus.  Rovsing  states,  evidently  wrongly,  that  there 
exists  in  the  literature  only  one  case  in  which  a  suppurative  affection 
of  the  urinary  passages  has  supervened  on  typhoid  fever  where  the 
typhoid  bacillus  was  considered  the  cause  of  the  infection.     He 

1  Soci^t^  M^dicale  des  Hopitaux  de  Paris,  1896,  p.  33. 

2  Annales  des  Maladies  Organes  G^nito-urinaires,  1897,  p.  1025. 
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combats  very  strongly  the  view  of  ]\Ielchior  of  one  of  the  latter's 
cases — a  young  woman  who,  when  three  days  convalescent  from 
an  attack  of  typhoid  fever,  had  vesical  pain  and  tenesmus  with 
frequent  micturition.  Melchior  considered  that  this  was  a  pri- 
mary cystitis.  Rovsing  insists  that  this  was  a  case  of  pyelitis,  because 
(1)  of  the  great  amount  of  albumin  (1.2  per  cent.),  the  masses  of 
pus,  with  little  blood;  (2)  the  entire  relief  of  the  symptoms  in  a 
week,  with  no  bladder  treatment;  (3)  the  epithelial  cells  ascribed 
to  the  bladder  are  indistinguishable  from  the  superficial  layer  of 
the  pelvic  cells,  and  there  were,  besides,  the  flat  epithelial  cubes, 
which  might  have  well  been  of  renal  origin.  Moreover,  Rovsing 
adds  that  in  many  cases  pyelitis  may  be  accompanied  by  frequent 
tenesmus  and  pain  in  the  region  of  the  bladder,  without  any  impli- 
cation of  the  latter  organ.  Only  cystoscopy  can  reveal  the  source 
of  the  inflammation.  In  his  own  case  Rovsing  believes  that  the 
primary  infection  of  the  kidneys  consisted  of  the  renal  abscesses. 
Only  on  the  right  side,  where  the  calculus  was,  could  the  microbes 
fix  themselves  on  the  mucosa,  and  this  was  by  reason  of  the  lesions 
which  the  stone  had  produced  and  which  formed  a  nidus  favorable 
to  the  growth  of  the  organisms.  The  ulcers  thus  formed  by  the 
typhoid  bacillus  were  completely  analogous  to  those  usually  found 
in  the  intestine.  This  ulcerative  process  was  propagated  to  the 
upper  ureters,  and  hence  to  the  bladder.  Such  a  case  differs  widely 
from  those  of  simple  bacilluria  in  that  the  former  demands  a  pre- 
existing lesion  of  the  mucosa,  and  when  such  infections  do  take 
place,  resulting  ulcerations  are  exceedingly  malignant. 

Brownlee^  reports  5  cases  of  pyelitis  occurring  in  typhoid  fever. 
Four  recovered  and  1  came  to  autopsy.  The  first  4  bore  a  general 
resemblance  to  each  other.  In  all,  the  ordinary  symptoms  appeared 
at  about  the  period  of  convalescence  or  during  the  relapse.  The 
urine  contained,  at  first,  considerable  blood,  some  caudate  epithelium 
and  pus,  with  epithelial  and  granular  casts,  and  much  albumin, 
indicative  of  a  nephritis.  The  blood  and  albumin  first  showed 
improvement,  and  the  casts  disappeared  before  the  pus — that  is, 
the  accompanying  nephritis  got  well  before  the  pyelitis.  The  pus 
usually  lasted  two  or  three  weeks.     In  one  case  the  left  kidney  was 

•  Glasgow  Medical  Journal,  1906,  p.  407. 
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found  enlarged  to  palpation  after  the  disappearance  of  pus  for  two- 
days,  and  after  the  manipulation  a  very  large  amount  of  pus 
appeared  in  the  urine.  In  one  other  case  the  left  kidney  was  noted 
as  tender  on  bimanual  palpation.  The  fatal  case  died  on  the 
twenty-sixth  day  of  his  illness.  Two  days  before  his  death  the 
urine  contained  blood,  tailed  epithelial  cells,  and  a  few  pus  cells, 
but  no  casts.  At  the  autopsy  of  this  patient  the  right  kidney 
showed  a  localized  area  one-half  inch  long  and  one-eighth  inch 
broad,  extending  from  a  pyramid  up  to  the  boundary  of  the  cortex. 
Most  marked  here,  but  also  occurring  in  other  parts  of  the  kidney, 
was  an  extreme  degree  of  congestion,  with  some  hemorrhages 
and  degeneration  of  the  tubular  epithelium.  The  pelvis  of  this 
kidney  was  markedly  congested,  and  contained  thin,  slightly  stained, 
opaque  fluid,  which  gave  an  almost  pure  culture  of  bacillus  typhosus. 
The  most  marked  change  here  was  the  destruction  of  epithelial 
cells.  Almost  everywhere  the  superficial  cubical  cells  had  been 
separated,  leaving  only  a  few  of  the  deeper,  tailed  cells,  while  in 
other  areas  the  degeneration  of  the  epithelium  was  complete  and 
the  underlying  connective  tissue  of  the  mucous  membrane  was 
directly  exposed.  Some  of  the  remaining  tailed  epithelium  was 
flattened.  All  the  vessels  of  the  mucous  membrane  were  congested, 
and  some  of  the  smaller  ones  had  flattened,  causing  small  hemor- 
rhages. 

Blumer^  found  that  17  per  cent,  of  cases  of  typhoid  showed 
pyuria,  oftenest  occurring  at  end  of  second,  or  in  the  fourth  week. 
Pus  was  usually  associated  with  casts,  epithelial  cells,  and  bacteria. 
In  10  cases  the  bacteria  isolated  were  as  follows:  Colon  bacillus, 
7;  typhoid  bacillus,  2;  staphylococcus,  1.  The  source  of  bacilli 
could  be  either  kidney  or  bladder,  and  probably  the  pus  is  from 
the  same  source  as  the  bacteria.  In  typhoid  nephritis  and  in 
abscess  of  the  kidney  following  typhoid  the  colon  bacillus  and 
pus  cocci  have  both  been  found  at  times.  There  was  no  case  in 
which  colon  bacilli  were  found  in  typhoid  lymphomata,  and  in  the 
latter  typhoid  bacilli  have  always  been  found  alone.  No  cases  of 
pyelitis  due  to  typhoid  bacillus  are  reported.  Blumer  concludes 
that  "pyuria,  while  present  fairly  frequently  in  typhoid,  is  a  com- 

'  Jolins  Hopkins  Hospital  Reports,  vol.  v. 
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plication  of  no  gravity,  and  is  only  important  from  its  association 
at  times  with  typhoid  bacillus." 

Hugh  H.  Young^  reports  a  case  of  typhoid  followed  by  cystitis 
(chronic)  in  which  bacillus  typhosus  was  recovered,  and  adds  that 
"the  autopsy  records  of  Johns  Hopkins  show  several  cases  of  typhoid 
abscesses  of  the  kidney,  and  several  are  to  be  found  in  the  literature 
in  which  typhoid  bacillus  alone  was  present." 

Pageot,  in  a  thesis,"  has  collected  some  30  cases  of  renal  suppura- 
tion occurring  in  typhoid  fever,  to  which  he  has  added  one  case  of 
his  own.  Many  of  these  cases  have  been  referred  to  above. 
He  groups  these  cases  under  the  following  heads:  (1)  Miliary 
abscesses  of  the  kidney  without  pyelitis,  11  cases;  (2)  miliary 
abscesses  with  pyelitis,  4  cases;  (3)  pyelonephritis  with  retention 
and  renal  distention,  4  cases;  (4)  pyelonephritis  with  no  retention 
or  distention,  12  cases. 

Of  the  first  and  second  groups,  all  the  patients  died,  and  the  con- 
ditions of  miliary  abscesses  respectively  without  or  with  pyelitis 
were  all  demonstrated  at  autopsy. 

Of  the  third  group,  one  patient  died  after  nephrotomv  with  the 
evacuation  of  a  liter  of  pus.     A  second  died  after  a  suprapubic 
cystotomy,  performed  for  the  relief  of  suffering.     Postmortem,  a 
large  calculus  was  found  in  the  right  renal  pelvis  with  pyonephrosis. 
The  left  pelvis  was  normal,  but  the  cortex  contained  many  small 
abscesses.     The  cystitis  was  believed  to  be  due  to  a  descending  in- 
flammation.    A  third  patient  recovered  unoperated,  after  a  marked 
tumor  of  the  right  kidney  had  evacuated  itself  by  the  ureter.     The 
reason  that  no  operation  was  performed  on  the  patient  was  that 
a  phlegmasia  of  the  left  leg  made  the  condition  so  grave  that  the 
surgeon   feared    to   perform   a   nephrotomy.     The   fourth   patient 
of  this  group  had  a  nephrotomy,  with  relief  for  a  time,  but  two  and 
a  half  months  later  there  was  septic  fever  with  local  infiltration. 
The    kidney    was    then    removed   and  found  to  be  riddled  with 
abscesses,  and  the  patient  died  four  and  a  half  months  afterward. 
At  autopsy  the  remaining  kidney  was  found  enlarged  and  filled 
with    abscesses.     The    bacillus    of    Eberth    was    found    in    these 
abscesses,  as  it  had  been  in  the  urine  durino-  life 

O 
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Of  the  last  group,  of  pyelitis  without  retention,  eleven  of  the 
patients  recovered.  In  the  €ase  which  died  there  was  pyelitis  of 
one  kidney,  but  also  a  considerable  degree  of  degeneration  of  the 
epithelium  of  all  the  tubules,  convoluted  and  straight,  which  with 
blood  cells  largely  occluded  their  lumen. 

At  what  period  of  the  typhoid  is  the  suppurative  accident  most 
likely  to  occur?  In  many  of  the  cases  of  miliary  abscesses,  of  which 
no  definite  symptoms  existed  during  life,  the  patient  died  in  the 
third  or  fourth  week,  and  the  autopsy  alone  revealed  the  lesion. 
But  in  the  cases  where  definite  pyelitis  existed  the  clinical  symp- 
toms were  more  marked,  and  these  occurred  most  frequently  in 
Pageot's  cases,  early  in  the  stage  of  convalescence,  from  three  to 
seven  days  after  the  subsidence  of  the  fever.  In  one  case  it  was 
as  late  as  the  eighty-ninth  day  from  the  beginning  of  the  fever. 

In  one  patient  the  onset  of  the  illness  was  characterized  by  intense 
pain  in  the  left  lumbar  region,  with  tenderness;  the  urine  was  turbid 
and  scanty,  with  much  albumin;  the  sediment  contained  epithelial 
cells  many  white  corpuscles,  but  no  casts.  This  state  of  things 
lasted  about  eight  days,  when  the  picture  of  a  typhoid  fever  devel- 
oped, which  ran  its  usual  course.  Here  the  typhoid  mfection  was 
announced  bv  a  pyelitis. 

In  most  of  these  cases  of  Pageot's  no  bacteriological  examina- 
tion was  made  to  determine  the  nature  of  the  bacteria  in  the  pus, 
but  in  6  in  which  such  an  investigation  was  conducted  the  Eberth 
bacillus  was  found  present  in  all.  It  is  well  known,  however, 
that  other  observers,  as  has  been  noted  above,  have  found  in  the 
pyuria  of  typhoid  not  only  the  Eberth  bacillus,  but  other  organisms, 
as  bacillus,  as  coli,  and  the  pyogenic  cocci. 

The  following  cases  occurred  under  the  observation  of  the  writer: 
Case  I  — M.  N.,  female,  aged  twenty-three  years,  entered  the  Bos- 
ton City  Hospital  on  September  G,  1900.  She  had  had  a  sore  throat 
two  weeks  previously-one  positive  diphtheria  culture,  followed  by  two 
negative  ones.  Had  been  in  the  South  Department  for  two  weeks, 
in  bed,  with  symptoms  suggestive  of  typhoid.  Diagnosis  was  made 
positive,  on  admission  to  main  hospital,  by  enlarged  spleen,  rose 
spots,  positive  Widal  reaction.  Urine  was  1022,  large  trace  of 
albumin,    many   hyaline,   coarse,  and   finely   granular   casts,    also 
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epithelial  casts,  with  fat  droplets  and  a  rare  blood  cell.  These 
elements  gradually  diminished.  Considerable  amounts  of  pus 
appeared  September  19,  which  increased.  Temperature  ran  a 
moderate  course  for  about  three  weeks  and  then  dropped  nearly 
to  normal.  She  appeared  convalescent  when,  on  the  fortieth  day 
of  her  fever  she  complained  of  pain  in  the  left  hypochondrium, 
had  chill,  and  temperature  rose  to  105.5°.  "\^^lite  count,  13,900. 
There  was  apparent  swelling  in  the  left  hypochondrium,  with  spasm 
of  the  abdominal  muscles,  at  site  of  the  indicated  pain.  Under 
surgical  counsel,  she  was  transferred  for  operation.  There  she 
was  found  to  have  much  muscular  spasm  in  the  left  hypochondrium, 
leukocytes  21,800,  stupor,  delirium,  was  passing  small  amount  of 
urine  containing  much  pus.  The  operation  found  no  pus  in  the 
perirenal  tissues,  but  they  were  much  inflamed.  Cultures  from 
the  perinephritic  tissues  were  sterile.  The  kidney  was  examined 
and  found  normal  in  size  and  consistency,  and  was  not  incised. 
Wound  was  drained.  Temperature  reached  normal  on  the  fourth 
day.     She  was  discharged  in  about  a  month,  well. 

In  this  case  the  renal  involvement  was  so  severe  as  to  lead  to 
surgical  interference,  which,  while  followed  by  a  good  recovery, 
seems,  in  view  of  the  findings,  to  have  been  unnecessary. 

Case  II.— Mrs.  E.  B.,  aged  thirty  years,  entered  May  3,  1901. 
For  six  days  had  been  suffering  from  frontal  headache,  general 
pains,  chills,  fever,  sweating,  nausea,  vomiting.  Urine  contained 
from  the  first  a  large  trace  of  albumin,  many  brown  granular  casts, 
with  abnormal  blood.  Later,  large  amount  of  pus  appeared;  of 
specimen,  on  May  14,  Dr.  Ogden  reported  as  follows:  "It  con- 
sisted chiefly  of  pus  in  large  amounts,  mostly  free  and  degenerated, 
with  numerous  small,  round,  epithelial  cells  and  considerable 
squamous  epithelium,  and  occasional  cell,  as  from  the  neck  of  the 
bladder.  Considerable  abnormal  red  globules,  very  rare  and 
doubtful  granular  cast."  She  exhibited  an  enlarged  and  hard 
spleen,  with  a  few  rose  spots,  which  soon  disappeared.  These 
established  the  diagnosis  of  typhoid,  although  several  "Widal  tests 
were  negative.  Several  blood  examinations  showed  white  count 
from  6  to  8000.  Slight  icterus,  present  at  the  beginning,  lasted 
but  a  few  days.     Began  to  complain  of  moderate  pain  in  the  left 

Am  Phys  29 


450    withington:  renal  suppurations  in  typhoid  fever 

side,  but  there  was  no  tenderness.  Temperature  ran  a  moderate 
and  a  typical  typhoid  course  for  about  a  month,  at  which  time, 
with  the  change  of  service,  she  passed  out  of  my  hands.  Soon 
after  this  the  pain  previously  complained  of  became  worse. 
There  was  tenderness  in  the  left  lumbar  region  corresponding  to 
the  left  lower  edge  of  the  spleen;  the  white  corpuscles  rose  to  11,200; 
pain  became  much  more  severe.  There  were  chills,  with  rise  of 
temperature  to  104°,  spleen  being  distinctly  felt.  At  this  time 
there  was  some  pain  in  micturition  and  a  large  amount  of  pus 
in  the  urine.  A  gynecologist  who  saw  her  at  this  time  found 
tenderness  over  the  left  kidney  and  left  ureter  where  it  passes 
over  the  brim  of  the  pelvis,  and  thought  there  was  pus  in  the 
left  renal  pelvis.  She  had  several  spasmodic  attacks  in  the  next 
few  days;  pain  in  the  left  side  radiated  downward,  requiring 
morphine. 

With  the  consent  of  two  consultants,  she  was  recommended  for 
transfer,  for  operation.  At  that  time,  an  .r-ray  photograph  showed 
no  calculus  of  the  kidney;  urine  was  scanty  and  showed  considerable 
pus.  The  operation  exposed  the  left  kidney,  which  was  found 
moderately  enlarged,  with  no  fluctuation.  Incision  two  inches 
long  into  the  kidney  reached  no  pus.  The  calices  were  somewhat 
dilated.  Wound  was  drained  and  she  did  well,  except  that  about 
a  month  after  the  operation  she  had  a  marked  uremic  attack,  with 
slight  convulsions,  relieved  by  hot  air  baths,  and  she  finally 
recovered.  At  the  time  of  discharge  the  urine  was  low  in  amount, 
without  albumin  or  casts,  and  but  few  leukocytes. 

Case  III. — Eva  R.,  aged  thirty  years,  single.  Intemperate  and 
"fast."  Occasional  rheumatic  attacks.  Entered  February  25. 
Ill  three  days  with  lumbar  pain  and  vomiting.  Somewhat  alco- 
holic, temperature  ranges  103°  to  104°.  Urine,  1020;  albumin,  trace; 
sediment,  many  pus  corpuscles,  free  and  in  clumps;  few  bladder 
cells  and  vaginal  cells;  few  small  round  epithelial  cells,  some 
slightly  fatty,  degenerated;  few  hyaline  and  two  finely  granular 
casts;  some  casts  with  renal  epithelium  and  leukocytes  adherent; 
occasional  abnormal  blood  corpuscles. 

March  2,  complains  of  pain  referred  to  upper  abdomen.  ^Marked 
tenderness    over   right    upper   quadrant,    especially    by    bimanual 
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pressure  over  right  kidney.     Also  tenderness  behind  on  both  sides 
of  the  spine  in  lumbar  region. 

Frecjuent  examinations  of  the  urine  continued  to  show  sub- 
stantially the  same  results  as  the  first.  Dr.  Ogden  considered 
the  kidney  disease  secondary  to  some  other  trouble. 

March  4,  positive  AVidal  reaction.     Leukocytes,  7000. 

The  t\'phoid  ran  an  average  course  with  moderate  delirium. 

A  swelling  of  the  tibial  periosteum  occurred,  which  a  surgical 
consultant  inclines  to  consider  syphilitic  rather  than  typhoidal. 
It  subsided  without  suppuration. 

March  15,  a  catheter  specimen  was  1014,  with  very  slight  trace 
of  albumin,  much  pus,  free  and  in  clumps,  many  squamous  cells, 
chiefly  from  bladder,  occasional  abnormal  blood  globule,  many 
small  round  epithelial  cells,  no  casts  seen.  Dr.  Ogden  reports 
that  from  the  urine  the  process  is  probably  "a  chronic  cystitis  or 
pyelitis."  Of  course,  without  knowledge  of  the  previous  condition, 
we  cannot  say  that  the  patient  did  not  have  urinary  disease  before 
the  onset  of  the  typhoid,  but  the  absence  of  previous  symptoms, 
the  early  occurrence  of  pain  in  the  kidneys,  the  lack  at  any  time 
of  pain  in  the  bladder,  and  the  consecutive  urinary  picture,  even 
in  the  absence  of  bacteriological  evidence,  make  it  probable  that 
the  patient  had  an  early  t\'phoidal  invasion  of  the  kidney. 

By  the  middle  of  March  the  temperature  had  become  normal. 
The  recovery  was  rapid  and  complete,  and  she  was  discharged, 
well,  March  22. 

Case  IV. — Melanie  F.,  aged  twenty  years,  married.  ^Malaise 
for  a  month.  Three  days  in  bed  with  fever,  vomiting.  On  entrance, 
positive  Widal,  palpable  spleen,  rose  spots:  Urine,  1027;  trace 
of  albumin;  frequent  pus  cells,  free  and  in  clumps,  frecjuent 
small  round  cells,  few  epithelial,  hyaline,  and  granular  casts,  some 
with  abnormal  blood  and  small  round  cells  adherent,  fref|uent 
squamous  epithelium.  At  this  time  patient  had  not  been  catheter- 
ized,  but  required  it  later.  The  course  of  the  typhoid  was  brief, 
and,  except  for  a  slight  otitis  media,  favorable.  August  22  there 
was  still  a  very  slight  trace  of  albumin  present,  fre<:[uent  hyaline 
and  occasional  granular  casts,  and  an  occasional  abnormal  blood 
corpuscle;  no  pus.     September  3  she  was  discharged  well. 
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Case  V. — Hector  M.,  steam-fitter,  aged  twenty- four  years, 
single.  October  16,  sick  thirteen  days.  Marked  signs  of  typhoid 
on  entrance,  including  rose  spots  and  positive  Widal.  The  urine 
on  entrance  had  a  slight  trace  of  albumin,  1026.  Few  abnormal 
blood  globules.  Occasional  hyaline  and  granular  casts,  some 
with  epithelial  cells  and  abnormal  blood  cells  adherent.  Occa- 
sional squamous  and  small  round  cells  and  leukocytes. 

October  22,  he  had  retention  and  required  catheterization,  which 
was  continued  uninterruptedly  until  December  11,  and  then  occa- 
sionally until  December  19.  November  5,  there  were  casts,  epithe- 
lium, blood  and  pus  about  as  before,  and  in  addition  frequent 
small  and  round  and  caudate  cells,  as  from  the  superficial  layers 
of  the  pelvis  of  the  kidney.  These  conditions  continued  until 
December  5,  when  the  pus  was  found  to  be  about  the  same,  but  no 
casts  were  to  be  seen. 

The  fever  ran  a  very  long  course,  until  the  middle  of  December, 
no  other  cause  for  its  protraction  being  evident  save  the  nephritis 
and  pyelitis.  During  his  convalescence  he  developed  a  peripheral 
neuritis,  and  when  he  was  discharged,  January  16,  he  still  had  a 
shuffling  gait,  but  was  otherwise  well. 

Case  VI. — ^Represents  a  type,  probably  not  uncommon,  where 
the  pyelitis  had  very  little  effect  on  the  clinical  course  of  the 
disease. 

Mrs.  A.,  aged  thirty-five  years,  entered  the  hospital,  March  21, 
with  typhoid  of  two  weeks'  duration.  Urinary  examination  one 
week  later  showed  no  albumin  and  no  pus.  April  15,  the  tem- 
perature still  being  slightly  elevated,  but  without  any  untoward 
symptoms,  there  appeared  in  the  urine  much  pus,  with  a  slight 
trace  of  albumin.  The  temperature  was  settling  toward  the  normal, 
but  did  not  fully  reach  it.  The  same  condition  continued  in  the 
urine  April  28,  though  the  amount  of  pus  was  less.  After  this 
date  the  temperature  never  rose  above  99.5°.  May  2,  a  catheter 
specimen,  collected  with  antiseptic  precautions,  still  showed  many 
pus  cells,  but  no  other  abnormal  elements.  The  bacteriologist 
reported  from  the  culture  a  motile  organism  which  had  not  been 
fully  worked  up  at  the  time  of  writing,  but  was  believed  to  be  B. 
coli.     Convalescence  favorable. 
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Case  VII. — ^Service  of  Dr.  Jackson.)  Male,  aged  thirty-two 
years,  single.  Contracted  typhoid  in  camp  of  the  volunteers  of 
the  Spanish  War.  Entered  the  hospital  on  the  tenth  day.  On 
the  fourteenth  complained  of  pain  in  his  left  side;  painful  micturi- 
tion, requiring  catheter.  A  long  series  of  urinary  examinations 
beginning  at  this  time  showed  traces  of  albumin,  considerable  pus, 
and  blood  normal  and  abnormal.  Dr.  Ogden  reported  that  the 
sediment  contained  many  medium  and  small  round  cells,  with 
much  pus  and  blood,  caudate  cells,  and  a  few  fatty  ones.  Rarely 
a  brown  granular  cast  with  blood.  He  was  of  the  opinion  that  the 
cells  undoubtedly  came  from  the  pelvis  of  the  kidney.  On  about 
the  thirty-eighth  day  of  the  disease  patient  complained  of  much 
pain  in  the  back,  on  the  left  side,  extending  to  the  testicles.  In 
another  attack,  four  days  later,  with  pain  in  the  back,  the  urine 
was  very  turbid  and  alkaline.  Irrigations  of  the  bladder  were 
practised  for  two  days,  but  were  discontinued  at  the  advice  of  the 
surgical  consultant.  Search  for  tubercle  bacilli  was  negative. 
Xo  typhoid  organisms  were  sought  for.  The  patient  recovered 
and  the  urinary  symptoms  disappeared. 

A  few  cases  at  autopsy  at  the  City  Hospital  have  shown  renal 
lesions  in  typhoid  in  patients  who  exhibited,  so  far  as  is  known, 
no  urinary  symptoms.  In  one  there  was  injection  of  the  stellate 
veins  of  the  kidney,  the  substance  looked  slightly  opaque  through- 
out, the  pyramids  were  darker  than  the  cortex.  The  pelvis  of  the 
right  kidney  contained  puriform  serum  which  showed  streptococcus. 
Bacillus  coli,  and  typhosus. 

In  another  case  dying  of  perforation  of  the  intestine  there  were 
beneath  the  capsules  of  the  kidney  in  tl^ir  substance  numerous 
gray  areas,  pin-head  and  larger,  in  a  radial  direction,  and  containing 
only  Bacillus  coli. 

The  pathogenesis  of  renal  suppuration  appears  to  include,  besides 
the  presence  of  the  typhoid  organisms  in  the  urinary  passages, 
as  above  referred  to,  some  local  disease  or  irritation  which  deter- 
mines their  growth  in  that  locality.  Such  developments  in  other 
organs  than  the  kidney  are  well  established.  For  instance, 
Widal  and  Ravenant,*  writing  on  the  localization  of  the  bacillus  of 

Soci^t^  M^dicale  des  Hdpitaux  de  Paris,  1902,  p.  45. 
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Eberth  in  typhoid  patients  at  the  seat  of  organs  previously  diseased, 
refer  to  a  patient  who  had  had  a  tuberculous  submaxillary  adenitis 
for  years,  contracted  typhoid,  and  during  convalescence  the  gland 
became  acutely  inflamed.  It  was  incised,  and  the  pus  contained 
a  pure  culture  of  the  typhoid  bacillus.  Another  patient,  at  the  end 
of  the  third  week  of  typhoid,  had  severe  abdominal  symptoms, 
which  lasted  a  week,  then  quieted  down,  but  on  an  attempt  to  sit  up 
they  reappeared.  A  cystic  ovary  was  discovered  and  removed, 
which  contained  a  pure  cultiu-e  of  typhoid  bacillus. 

So  in  the  kidney  a  stone,  as  in  the  instance  already  referred  to, 
or  even  the  presence  of  toxins  circulating  in  the  kidney,  may  account 
for  the  development,  on  this  soil,  of  the  typhoid  organisms. 

The  relation  of  renal  suppuration  in  point  of  time  to  typhoid 
may  fall  under  any  of  the  three  following  classes:  First,  it  may 
be  the  original  symptom  and  may  mask  the  character  of  the  infec- 
tion which  produces  it,  thereby  obscuring  the  diagnosis.  In  the 
case  of  Roth,  previously  referred  to,  the  disease  was  not  recognized 
as  typhoid  until  the  patient  had  been  ill  eight  days  with  what  was 
apparently  an  acute  nephritis. 

Wilson,^  in  a  very  valuable  paper  read  before  the  Association 
of  American  Physicians,  early  called  attention  to  the  possibility 
of  the  renal  symptoms  overshadowing  the  typhoidal  character  of 
the  infection.  In  this  case  an  extended  febrile  movement  covered 
an  obscure  primary  attack  in  which  the  kidneys  manifestly  bore 
the  brunt  of  the  infection  and  the  relapse  occurred  without  interval, 
after  five  weeks.  In  this  intercurrent  relapse  the  ordinary  symptom 
comp'ex  of  typhoid  appeared  for  the  first  time  with  a  renewed  evi- 
dence of  inflammation  of  the  kidney. 

Napier  and  Buchanan^  report  a  case  of  typhoid  fever  in  which 
the  action  of  the  typhoid  virus  was  directed  mainly  to  the  kidney, 
which  strongly  suggests  the  case  of  Wilson  just  referred  to.  The 
patient,  a  man,  aged  twenty-six  years,  had  for  three  days  a  cold 
in  the  head.  Then  for  two  days  a  "measly  eruption;"  then  for 
two  days  the  urine  was  red,  but  became  and  remained  clear.  Two 
weeks   from   the   onset    of   symptoms    the   temperature  was    105°, 

1  American  Journal  of  the  Medical  Sciences,  December,  1898,  p.  662. 
-  Glasgow  Medical  .Journal,  1906,  Ixvi,  401. 
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pain  in  the  lumbar  region,  albumin  1^  per  cent.,  casts  numerous 
and  varied  with  much  blood — an  acute  nephritis.  An  organism 
was  present,  which  was  identified  as  Bacillus  typhosus.  At  this 
time  appeared  a  positive  Widal  reaction;  no  spots  nor  enlarged 
spleen.  Temperature  subsided  bv  lysis  about  a  month  from  the 
beginning  of  the  illness.  The  possibility  here  suggests  itself, 
though  not  considered  by  the  author,  of  measles,  with  nephritis, 
on  which  soil  the  quickly  succeeding  typhoid  infection  engrafted 
itself.  Trozier  and  Sicard's  case,  above  referred  to,  also  had  renal 
symptoms  for  two  weeks  before  distinctive  signs  of  typhoid  appeared. 

In  the  second  type  of  case  the  renal  symptoms  are  concomitant 
with  typhoid. 

In  the  third  group,  which  is  most  numerous,  they  appear  during 
convalescence  and  often  suggest  a  relapse. 

Musser^  believes  that  many  so-called  relapses  are  really  localized 
infections,  and  Kelly-  says  he  feels  chagrined  if  he  cannot  put  his 
finger  on  some  definite  cause  for  a  return  of  a  fever  in  a  relapse 
— in  many  cases  an  infected  gall-bladder,  in  others,  infection  of 
the  urinary  tract,  etc. 

Benneke  (case  already  referred  to)  says  that  there  occur  after 
the  course  of  a  typhoid  fever  irregular  disturbances  of  temperature, 
which  are  to  be  regarded  not  as  relapses,  but  as  complications  pro- 
duced by  the  typhoid  toxin  or  by  circumscribed  localized  foci 
of  typhoid  bacilli,  even  though  they  clinically  present  the  picture 
of  typhoid  relapses. 

Diagnosis.  Pageot,  in  the  thesis  above  referred  to,  discusses 
the  question  of  diagnosis  at  length.  The  symptoms  of  pyelorenal 
suppuration  includes  (1)  those  having  to  do  with  the  urine,  fre- 
quent micturition,  particularly  at  night,  and  a  sediment  of  pus, 
with  blood.  The  pus  cells  in  a  mild  case  are  5000  per  c.mm. ; 
in  a  moderate  one,  10,000  to  20,000;  in  a  severe  case,  50,000.  If 
there  are  casts,  it  indicates  an  involvement  of  the  parenchyma  of 
the  kidney.  Albumin  is  always  present  and  in  larger  (|uantities 
than  the  pus  and  blood  will  account  for.  Possner,  for  instance, 
says  that  (^^0,000  to  100,000  corpuscles  per  mm.  will  produce  only 
0.1  per  cent,  of  albumin. 

1  .\merican  Journal  of  the  Medical  Sciences,  1906,  cxxxii,  446.  -  Ibid. 
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Renal  pain  is  generally  present  even  in  light  cases.  Exception- 
ally, if  there  are  clumps  of  pus  being  expelled,  the  pain  takes  on 
the  (|ualities  of  a  renal  colic.  The  location  of  the  pain  is  usually 
about  the  kidney,  and  pressure  in  the  lumbar  fossa  and  under  the 
costal  angle  generally  reveals  tenderness. 

Bazy^  insists  on  certain  pathognomonic  points  of  tenderness: 
( 1 )  Above  on  a  line  passing  horizontally  through  the  navel  at  a  point 
three  fingers'  breadth  from  the  navel  exactly  at  the  outer  edge  of 
the  rectus  muscle  (para-umbilical  or  superior  ureteral  painful  point), 
also  less  frequently  under  the  costal  arch,  and  posteriorly  at  the  apex 
of  the  costomuscular  angle;  (2)  below,  the  inferior  ureteral  point 
is  disclosed,  in  women,  by  pressure  with  the  finger  at  the  junction 
of  the  anterior  and  lateral  vaginal  walls,  where  one  feels  a  cord 
rolling  under  the  finger,  which  is  painful,  as  one  proceeds  from 
behind  forward,  and  which  corresponds  to  the  vesical  orifice  of 
the  lu'eter.  This  lower  end  of  the  ureter  is  harder  to  reach  in 
the  male,  but  pressure  on  the  base  of  the  bladder  above  one  or  the 
other  cornua  of  the  prostate  will  produce  the  sharp  pain  character- 
istic of  ureteritis. 

Muscular  rigidity  is  detected  in  pyelonephritis,  but  as  it  exists 
in  all  other  forms  of  intra-abdominal  inflammation,  it  is  of  no  diag- 
nostic value. 

A  swelling  of  the  kidney  is  only  to  be  looked  for  where  there  is  a 
closed  pyelitis.  It  therefore  does  not  co-exist  with  pyuria,  but 
when  the  pus  begins  to  discharge  into  the  bladder  it  is  because  the 
obstruction  has  been  overcome,  and  therewith  the  swelling  of  the 
kidney  has  subsided. 

The  development  of  renal  suppuration  is  evinced  by  chills, 
fever,  and  other  signs  of  sepsis.  Its  duration  is  variable,  sometimes 
several  days,  most  often  several  weeks,  rarely  several  months. 

When  in  course  of  a  typhoid  convalescence  such  a  febrile  reaction 
occurs,  and  is  not  due  either  to  too  hearty  food,  to  premature  leaving 
the  bed,  to  intestinal,  gall-bladder,  or  phlegmonous  infection,  one 
should  think  of  renal  abscess.  In  some  cases  the  pain  of  renal 
suppuration  has  been  wrongly  ascribed  to  a  perisplenitis. 

1  La  Presse  Medicale,  1903,  No.  104,  vol.  ii. 
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Prognosis.  As  has  already  been  said,  the  prognosis  in  cases 
attended  with  renal  disease  is  somewhat  worse  than  in  typhoid 
generally.  This  is  due  in  part  to  interference  with  renal  function 
(in  one  of  the  cases  above  described  uremia  developed);  in  part 
to  the  fact  that  such  cases  usually  are  those  in  which  the  typhoidal 
septicemia  is  most  marked;  and  in  part  to  the  frequency  with  which 
the  renal  involvement  appears  with  all  the  clinical  characters  of 
a  relapse,  when  the  patient  has  already  gone  through  the  run  of 
a  typhoid  and  appeared  convalescent. 

Treatment.  If  a  parenchymatous  nephritis  be  demonstrated, 
a  largely  milk  diet  is  indicated,  which  the  modern  view  of  typhoid 
dietetics  no  longer  insists  upon  in  the  uncomplicated  case.  Uro- 
tropin,  already  more  or  less  used  as  a  bactericide,  is  especially 
indicated  in  all  suppurative  conditions. 

The  question  of  chief  importance  is  that  of  surgical  interference, 
the  necessity  for  which  must  be  relatively  rare.  One  condition 
alone  seems  imperatively  to  demand  this,  namely,  a  closed  pyone- 
phrosis. The  self-emptying  pyonephrosis  requires  no  operation. 
The  occurrence  of  great  pain,  with  spasm,  in  the  lumbar  region  is 
liable  to  be  taken  as  an  indication  for  operation.  If  the  kidney  can 
be  made  out  to  be  enlarged,  nephrotomy  in  these  circumstances  is 
probably  justified.  But  the  two  cases  above  cited,  in  which  pain  was 
acute  and  was  accompanied  by  spasm  of  the  overlying  muscles, 
with  abundant  pus  in  the  urine,  did  not  show  any  attainable  focus 
of  pus,  and  while  the  patients  each  made  a  good  recovery,  it  appeared 
that  the  operation  was  not  a  necessary  one. 

In  one  of  the  cases  above  referred  to,  reported  by  Pageot,  a  supra- 
pubic cystotomy  was  performed  on  account  of  pain.  What  cystitis 
there  was,  was  found  postmortem  to  be  one  of  a  descending  inflamma- 
tion from  pyonephrosis  with  pelvic  calculus.  The  possibility  pointed 
out  by  Rovsing  of  dysuria  and  tenesmus  being  caused  by  pvelitis 
should  lead  to  conservatism  in  the  matter  of  cystotomy  in  typhoid. 

In  the  case  of  Brownlee,  above  mentioned,  manual  manipulation 
of  the  enlarged  kidney  resulted  in  the  discharge  of  large  amounts 
of  pus  through  the  urethra,  with  relief  of  symptoms. 

Gamier    and    Lardennois,^    discussing    the    treatment    of    pvo- 

1  Presse  Mddicale,  1901,  vol.  i.  No.  29. 
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nephrosis  of  typhoidal  origin,  say  that  it  is  chiefly  surgical.  Inter- 
ference, which  should  always  be  early,  is  nephrotomy,  which  may 
be  sufficient  and  with  little  risk  may  give  excellent  results,  but 
nephrectomy  will  often  be  indicated  secondarily  when  the  abscesses 
are  numerous  or  badly  drained,  and  if  one  has  reason  to  believe  in 
the  integrity  of  the  other  kidney.  The  absence  of  pus  in  a  closed 
pyonephrosis  may  obscure  the  necessity  for  intervention,  as  in  the 
case,  above  referred  to,  of  Fernet  and  Papillon,  but  where  an  obstruc- 
tion is  complete,  the  pain,  swelling,  and  spasm  are  usually  sufficient 
to  indicate  the  need  of  operation. 


COMMON  MODIFICATION  OF  THE  FIRST  SOUND 
OF  THE  NORMAL  HEART  SIMULATING  THAT 
HEARD  WITH  MITRAL  STENOSIS. 

By  henry  SEWALL,  Ph.D.,  M.D., 

OF   DENVER,    COLORADO. 


Something  like  an  apology  seems  due  from  one  who  ventures  to 
attribute  to  trite  and  familiar  phenomena  a  meaning  beyond  that 
which  is  offered  by  the  consensus  of  scientific  opinion.  Yet  the 
adept  in  auscultation  knows  that  the  net  value  of  his  examination 
involves  no  less  the  neglect  of  adventitious  sounds  than  the  appre- 
ciation of  those  which  are  of  diagnostic  worth.  Therefore  physical 
signs  which  pass  unnoticed  because  devoid  of  meaning  at  once 
attract  attention  when  they  are  found  to  imply  an  important  modi- 
fication of  vital  activity. 

It  is  the  design  of  the  present  contribution  to  direct  attention  to  a 
modification  of  the  first  sound  of  the  heart  which  allies  it  quali- 
tatively to  the  first  sound  as  heard  in  mitral  stenosis,  but  which 
predicates  no  organic  lesion.  I  venture  to  suggest  that  the  light 
recently  thrown  by  physiologists  on  the  nature  and  variations  of 
blood  flow  within  the  normal  heart  may  be  directed  to  the  illumi- 
nation of  certain  clinical  signs  which  are  ordinarily  disregarded, 
because  not  significant  of  organic  disease. 

The  tone  of  the  normal  first  heart  sound  is  distinctly  decrescendo 
in  character;  the  accent  is  at  the  beginning  of  the  sound.  In  the 
simplest  typical  case  of  mitral  stenosis  the  tone  of  the  first  sound  is 
crescendo-decrescendo;  the  most  striking  moiety  of  the  sound  being 
formed  by  its  initial  acute  accent.  By  clinical  inference  the  cres- 
cendo element  of  this  sound  is  presumed  to  precede  contraction  of 
the  ventricle  and  to  be  therefore  presystolic  in  time.  It  is  further 
designated  as  a  "murmur,"  and  is  thereby  at  once  genetically  sepa- 
rated from  the  normal  heart  sounds.  This  topic  will  rest  with 
simple  reference  to  the  fact  that  the  pathological  presystolic  mur- 


460  SEWALL:  FIRST  SOUND   OF  THE   NORMAL  HEART 

mur  may  pass  by  insensible  gradations  from  a  sound  of  indefinite 
duration  and  extreme  roughness  of  quality  to  one  indistinguishable 
in  quality  from  the  normal  first  sound  and  only  of  suflBcient  dura- 
tion to  give  a  crescendo  accent  to  the  latter. 

The  clinical  thesis  here  maintained  is  that,  though  the  heart  may 
have  normal  valves,  its  first  sound  may  begin  with  the  crescendo 
tone  and  thus  assume  the  essential  character  of  the  sound  as  heard 
in  mitral  stenosis.  It  must  be  premised  that  such  a  modification 
of  the  normal  first  sound  is  found  only  in  cases  in  which  the  general 
clinical  condition  signifies  either  essential  cardiac  weakness  or  per- 
turbation due  to  acceleration  of  the  circulation;  this  acoustic  phase 
is  therefore  of  distinctly  diagnostic  worth. 

The  crescendo  tone  of  functional  origin  which  may  initiate  the 
first  heart  sound  varies  considerably  in  quality,  duration,  and 
intensity.  Most  commonly  it  occurs  as  an  extremely  short,  smooth 
tone,  with  an  acute  accent  apparently  sharply  terminating  with  the 
beginning  of  ventricular  contraction.  Precisely  this  modification 
of  the  first  sound  of  the  heart  is  frequently  the  sole  auscultatory 
sign  of  organic  mitral  stenosis  when,  presumably,  the  contractile 
energy  of  the  left  auricle  is  slight.  The  first  sound  as  a  whole 
often  acquires,  in  the  normal  heart,  a  remote  suggestion  of  the 
snapping  first  sound  in  mitral  stenosis.  It  is  not  uncommon  for  the 
clinical  observer  to  witness,  in  a  given  case  from  day  to  day,  the 
presystolic  murmur  of  organic  mitral  stenosis  to  vary  insensibly 
from  a  most  exaggerated  and  palpable  vibration  to  a  tone  which 
has  little  intensity  and  scarcely  perceptible  duration,  and  which 
barely  gives  the  impression  of  an  acute  accent  initiating  the  first 
heart  sound.  On  the  other  hand,  postmortem  examination  has 
shown  me  the  heart  valves  to  be  normal  in  cases  in  which,  during 
life,  the  crescendo  character  of  the  first  sound  had  been  so  pro- 
nounced as  to  lead  to  the  suspicion  of  organic  mitral  obstruction. 
In  other  cases  of  what  may  be  called  the  "functional  presystolic 
murmur,"  the  crescendo  tone  is  rough  and  vibratory  in  character 
and  of  perceptible  duration.  No  examples  of  this  category  have 
come  to  autopsy,  but  numerous  cases  have  been  noted  in  which  the 
auditory  signs  alone  strongly  suggested  organic  mitral  stenosis,  but 
in  which  the  general  signs  of  the  disorder  were  lacking.     One  other 
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presystolic  auditory  symbol,  closely  allied  to  the  latter,  is  found  in 
certain  of  the  so-called  "reduplications"  of  the  first  sound  of  the 
heart.  When  such  a  "reduplication"  is  the  weaker  of  the  two 
elements  and  precedes  the  contraction  of  the  left  ventricle  without 
a  perceptible  intermission,  the  first  sound  may  appear  to  begin  with 
a  crescendo  tone.  It  may  be  said,  in  passing,  that  any  explanation 
that  holds  for  the  production  of  the  presystolic  functional  "mur- 
mur" would  probably  denote  the  origin  of  at  least  certain  common 
reduplications  of  the  first  sound. 

The  above  is  a  brief  expression  of  clinical  facts  as  they  appear 
to  me.  The  subject  seems  worthy  of  attention,  because,  first,  there 
is  often  real  difficulty  in  distinguishing  cHnically  the  presystolic 
sound  due  to  organic  valvular  stenosis  from  that  arising  from  func- 
tional causes;  and  secondly,  a  consideration  of  recent  disclosures 
as  to  the  mode  of  filling  of  the  normal  heart  seems  to  suggest  an 
explanation  for  the  functional  quasipresystolic  murmur  which 
makes  it  of  diagnostic  value.  The  following  considerations  are 
offered  with  a  view  of  elucidating  the  subject. 

The  elements  entering  into  the  production  of  the  first  sound  of 
the  heart,  especially  when  there  exists  obstruction  at  either  auriculo- 
ventricular  orifice,  are  exceedingly  complex.  The  characteristic 
crescendo  murmur  of  mitral  stenosis  is,  according  to  accepted 
clinical  teaching,  produced  by  vibrations  caused  by  the  stream  of 
blood  ejected  by  the  contracting  left  auricle.  The  murmur  is 
therefore  presystolic  in  time  as  regards  the  cycle  of  the  ventricle. 
Yet,  according  to  the  admirable  resume  of  the  subject  by  Gibson,^ 
several  competent  obser\'ers  maintain  that  the  murmur  in  question 
is  produced  by  contraction  of  the  ventricle  only,  ceasing  at  the 
moment  of  valve  closure,  and  is  therefore  "systolic"  or  "proto- 
systolic"  in  period.  Without  discussing  this  discrepancy  of  opinion, 
I  will  assume  as  correct  that  view  which  attributes  the  presys- 
tolic miu-mur  of  mitral  stenosis  to  vibrations  in  the  mitral  valve 
and  blood  current  produced  by  the  systole  of  the  left  auricle.  It 
only  remains  to  recall  the  well-known  fact  that,  without  evidence  of 
change  in  the  degree  of  stenosis,  the  presystolic  mtirmur  in  a  given 
heart  completely  disappears  either  as  a  result  of  an  exaggerated  break 

^  Diseases  of  the  Heart  and  Aorta,  1898,  p    157 
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in  compensation  or  even,  at  times,  when  functional  efficiency  has 
been  restored.  In  the  first  case  the  loss  of  the  murmur  is  attribu- 
table to  paralysis  of  the  left  auricle;  in  the  second,  to  a  recovery  of 
the  normal  balance  of  pressures  in  the  cardiac  chambers. 

In  1862^  Austin  FHnt  described  a  presystolic  murmur  as  occa- 
sionally occurring  in  subjects  suffering  from  uncomplicated  insuffi- 
ciency of  the  aortic  valves  while  the  mitral  leaflets  remained 
normal.  Flint's  description  was  so  convincing  that  the  murmur 
has  commonly  been  designated  by  his  name.  As  obser\^ed  by  Dock,^ 
German  writers  commonly  ignore  Flint's  contention,  while,  on  the 
other  hand,  in  a  critical  review  of  the  subject,  Thayer^  concludes 
that  "one  may  be  justified  in  saying  that  in  uncomplicated  aortic 
insufficiency  a  rumbling,  echoing  presystolic  or  mid-diastolic  murmur 
limited  to  the  region  of  the  apex  of  the  heart  is  very  common, 
occurring,  when  carefully  looked  for,  in  fully  half  of  the  cases.  The 
characteristics  of  this  murmur  are  in  no  way  different  from  those 
commonly  observed  in  true  mitral  stenosis,  with  the  exception  of  the 
fact  that  it  is  usually  of  moderate  intensity." 

In  explanation  of  the  origin  of  his  murmur,  Flint,  as  quoted  by 
Thayer,  writes:  "Experiments  show  that  when  the  ventricles  are 
filled  with  a  liquid  the  valvular  curtains  are  floated  away  from 
the  ventricular  sides,  approximately  to  each  other  and  tending  to 
closure  of  the  auricular  orifice.  In  fact,  as  shown  by  Drs.  Baum- 
garten  and  Hamernick,  of  Germany,  a  forcible  injection  of  liquid 
into  the  left  ventricle  through  the  auricular  opening  will  cause  a 
complete  closure  of  this  opening  by  the  coaptation  of  the  mitral 
curtains,  so  that  these  authors  contend  that  the  natural  closure  of 
the  auricular  orifices  is  effected  not  by  the  contraction  of  the 
ventricles,  but  by  the  forcible  current  of  blood  propelled  into  the 
ventricles  by  the  auricles.  However  this  may  be,  that  the  mitral 
curtains  are  floated  out  and  brought  into  apposition  with  each  other 
by  simply  distending  the  ventricular  cavity  with  liquid  is  a  fact 
sufficiently  established  and  easily  verified.  Now,  in  cases  of  con- 
siderable aortic  insufficiency,  the  left  ventricle  is  rapidly  filled  with 

1  Amer.  Jour.  Med.  Sci.,  1862,  xliv,  29. 

2  Nothnagel's  System  of  Mediciae,  Translation,  Diseases  of  the  Heart,  p.  373. 

»  Observations  on  the  Frequency  and  Diagnosis  of  the  Flint  Murmur  in  Aortic  Insuffi- 
ciency, Trans.  Assoc.  Amer.  Phys.,  1901,  xvi,  393. 
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blood  flowing;  back  from  the  aorta,  as  well  as  from  the  auricle 
before  the  auricular  contraction  takes  place.  The  distention  of  the 
ventricle  is  such  that  the  mitral  curtains  are  brought  into  coapta- 
tion, and  when  the  auricular  contraction  takes  place  the  mitral 
direct  current  passing  between  the  curtains  throws  them  into  vibra- 
tion and  gives  rise  to  the  characteristic  blubbering  murmur.  The 
physical  condition  is,  in  effect,  analogous  to  the  contraction  of  the 
mitral  orifice  from  an  adhesion  of  the  curtains  at  their  sides,  the 
latter  condition,  as  clinical  obsen-ation  abundantly  proves,  giving 
rise  to  a  mitral  direct  murmur  of  similar  character." 

It  is  not  diflBcult  to  simulate  on  the  excised  heart  the  conditions 
premised  by  Flint,  as  has  been  demonstrated  to  me  by  Dr.  A.  D. 
Hirschfelder.  When  the  left  auricle  is  cut  away  and  the  left  ven- 
tricle is  distended  with  water  through  a  tube  tied  in  the  aorta,  the 
mitral  valves  float  up  and  are  closely  coaptated.  If,  now,  water  be 
poured  from  a  height  upon  the  upper  surface  of  the  valve,  simu- 
lating the  effect  of  auricular  contraction,  it  will  be  seen  that  the 
mitral  curtains  are  not  forced  apart  throughout  their  whole  line  of 
contact,  but  are  only  separated  for  a  fraction  of  it  in  a  way  to  imi- 
tate the  mechanical  conditions  of  mitral  stenosis.  ^Nlost  authors 
now  admit  the  occasional  occurrence  of  Flint's  murmur,  though 
most  diverse  opinions  prevail  as  to  its  cause.  An  extreme  example 
of  dissent  from  Flint's  explanation  of  the  origin  of  the  murmur  is 
furnished  by  Gibson^  who  writes:  "The  opinion  expressed  by  Flint 
is  of  course  absolutely  untenable.  Xo  one  with  any  knowledge  of 
the  physiology  of  the  intracardiac  movements  could  for  one  moment 
uphold  it."  Nevertheless,  it  is  just  this  opinion  on  which  I  venture 
to  found  the  tenets  of  this  paper. 

The  recent  admirable  investigations  of  Hugh  A.  Stewart"  have 
thrown  doubt  upon  all  preconceptions  as  to  the  modification  of 
intraventricular  blood  pressure  as  influenced  by  aortic  insuflBciency. 
Stewart  experimentally  ruptured  the  aortic  valve  in  anesthetized 
dogs  while  recording,  at  the  same  time,  the  course  of  arterial  blood 
pressure  and  volume  changes  in  the  ventricles.  Stewart  maintains 
that  the  volume  of  blood  which  regurgitates  as  a  result  of  aortic 

'  Op.  cit..  p.  501. 

-  Experimental  and  Clinical  Investigation  of  the  Pulse  and  Blood  Pressure  Changes  in 
Aortic  Insufl&ciency,  Arch.  Int.  Med.,  1908,  i,  102. 
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insufficiency  "is  negligible."  "When  the  insufficiency  is  extensive, 
the  pressures  in  the  aorta  and  ventricle  become  equalized  during 
the  period  of  relaxation,  and  there  is  no  further  transmission  in  the 
phase  of  ventricular  diastasis,"  that  is,  during  the  period  of  fixed 
diastolic  distention.  When,  however,  the  aortic  lesion  is  slight,  it 
is  possible,  says  the  author,  that  the  aortic  pressure  may  cause  the 
pressure  in  the  ventricle  to  rise  during  the  whole  period  of  diastole. 
Such  variations  of  intraventricular  pressure  resulting  from  similar 
lesions  may  readily  account  for  the  divergence  in  clinical  signs. 

Our  conceptions  of  the  intracardiac  circulation  have  been  greatly 
illuminated  by  the  now  familiar  researches  of  Yandell  Henderson,^ 
whose  conclusions  have  been  essentially  confirmed  by  Stewart  and 
by  Hirschfelder.^  Henderson  enclosed  the  ventricles  of  the  living 
dog's  heart  within  a  rubber  ball,  the  organ  being  inserted  through 
an  aperture  whose  rim  could  be  made  to  fit  accurately  the  auriculo- 
ventricular  groove.  The  cavity  of  the  ball  being  in  connection  with 
a  tambour,  the  volume  changes  of  the  ventricles  were  registered 
with  exactness. 

The  study  of  his  tracings  led  Henderson  to  the  deduction  that 
the  ventricular  cycle  is  composed  not,  as  usually  taught,  of  two,  but 
of  three  distinct  phases,  namely,  systole,  or  period  of  contraction  and 
emptying;  diastole,  or  period  of  relaxation  and  filling;  and  diastasis, 
or  period  of  rest.  He  insists  that  the  act  of  relaxation  or  diastole  is 
almost  or  quite  as  rapid  as  the  systole;  "  the  refilling  of  the  ventricles 
occurs  early  in  diastole;  .  .  .  it  is  as  rapid  a  process  as  is  the 
systolic  emptying."  Following  the  phase  of  what  may  be  called 
active  relaxation  comes  the  period  of  diastasis.  "  During  this  period 
there  may  be  no  further  relaxation  of  the  ventricles  if  the  number  of 
beats  executed  in  the  few  seconds  preceding  has  been  few,  and  the 
tonus  is  therefore  slight.  If,  however,  the  beats  have  been  occur- 
ring in  rapid  succession,  there  may  be  a  gradual  relaxation  through- 
out this  period  as  the  tonus  thus  induced  gradually  wears  off.  This 
period  (diastasis)  is  of  extremely  variable  duration."  When  the 
rate  of  heart  beat  quickens,  the  increase  is  due  to  shortening  of  the 

'  The  Volume  Curve  of  the  Ventricles  of  the  Mammalian  Heart,  etc.,  Amer.  Jour.  Phys., 
1906,  XV,  325. 

-  Johns  Hopkins  Hosp.  Bull.,  November,  1908. 
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phase  of  diastasis;  when  the  beat  is  slowed,  it  is  by  prolonging 
diastasis.  "Auricular  systole  plays  a  part  which  is  mechanically  of 
very  minor  importance  in  the  normally  beating  heart.  .  .  .  The 
mammalian  auricles  are  to  be  regarded  as  elastic  reservoirs  rather 
than  as  force  pumps.  When  the  dog's  heart  is  beating  at  a  slow 
natural  rhythm  the  ventricles  are  refilled  so  rapidly  after  each  dis- 
charge that  a  period  of  quiescence  may  intervene  after  the  refilling 
is  completed,  and  before  the  onset  of  auricular  systole.  Under  such 
conditions  the  auricles  inject  only  a  small  fraction  of  a  cubic  centi- 
meter of  blood  into  the  already  distended  ventricles.  The  currents 
in  the  blood  thus  induced  may  cause  the  closure  of  the  auriculo- 
ventricular  valves.  Except  for  this  possible  effect,  auricular  systole 
is  a  factor  of  almost  negligible  dynamic  value."  It  would  seem 
hard  to  overestimate  the  importance  of  this  assumed  effect  of 
auricular  contraction  on  the  mechanical  perfection  of  valve  closure 
at  the  outset  of  ventricular  systole.  According  to  Henderson,  at 
slow  normal  rhythms  the  ventricles  are  not  completely  emptied  at 
systole,  but  still  contain  from  20  to  30  per  cent,  of  their  diastolic 
volume.  As  the  heart  beat  quickens,  the  tonus  of  the  muscle 
increases,  the  ventricle  relaxes  less  in  diastole,  but  an  identical 
volume  of  blood  is  ejected  at  each  systole  because  of  more  complete 
contraction  of  the  organ.  The  optimum  rate  of  beat,  through 
which  the  maximum  amount  of  blood  is  discharged  within  a  given 
time,  is  a  rate  at  which  the  ventricle  contracts  as  soon  as  it  is  filled, 
and  in  which  the  period  of  diastasis  is  completely  eliminated.  A 
further  increase  of  rate  must  diminish  the  total  output,  because 
each  systole  supervenes  upon  an  incomplete  diastole.  Admirable 
researches  by  Thayer^  and  by  Hirschfelder  have  demonstrated  the 
extreme  probability  of  a  frequent  diastolic  closure  of  the  auriculo- 
ventricular  valves,  brought  about  by  the  reflux  of  the  inflowing 
stream.  The  view  is  advanced  that  this  closure  is  effected  with 
sufficient  energy  to  produce  an  occasional  "third  heart  sound." 
Students  of  the  venous  pulse  are  familiar  with  a  wave,  common  in 
tracings  from  somewhat  weak  hearts,  just  preceding  the  wave  made 

'  On  the  Early  Diastolic  Heart  Sound    (the  so-called  Third   Heart  Sound),  Boston  Med. 
and  Surg.  Jour.,  1908,  clviii,  713. 
-  Loc.  cit. 
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by  auricular  contraction.  Such  a  wave  could  probably  be  produced 
by  sudden  uplift  of  the  auriculoventricular  valves. 

Now,  with  all  these  facts  in  view,  the  imagination  is  compelled  to 
conceive  a  series  of  valve  movements  which  may  well  give  rise  to  modi- 
fication of  the  normal  first  sound  of  the  heart.  If,  for  example,  the 
heart  is  beating  near  its  optimum  rate,  the  inrush  of  blood  into  the 
ventricles  during  diastole  may  be  supposed  more  or  less  completely  to 
approximate  together  by  its  reflux  currents  the  auriculoventricular 
curtains,  much  as,  according  to  accepted  theory,  they  are  coaptated 
by  auricular  systole  at  the  end  of  the  normal  period  of  diastasis. 
But  in  the  hypothetical  case  the  auricles  contract  at  the  moment 
when  the  auriculoventricular  valves  are  being  actively  urged  up- 
ward by  the  reflux  of  blood  entering  the  ventricle  during  its  diastole. 
In  such  a  mechanical  situation  the  auricular  stream  would  pre- 
sumably find  for  itself  a  place  of  least  resistance  of  relatively  small 
caliber  between  the  valve  curtains,  traversing  which  the  fluid  and 
the  valve  would  be  thrown  into  vibrations  essentially  similar  in 
origin  and  period  to  those  characteristic  of  mitral  or  tricuspid 
stenosis.  It  is  obvious,  also,  that  the  modification  of  the  first  sound 
of  the  heart  thus  produced,  while  perceptible  as  a  presystolic 
crescendo  phase,  would  rarely  be  obtrusive,  but  require  for  its 
detection  the  conscious  attention  of  the  examining  ear. 

Summary.  In  the  structurally  normal  heart,  especially  in  con- 
ditions of  circulation  excitement,  the  first  sound  frequently  begins 
with  a  crescendo  tone,  simulating  closely  the  faint  and  brief  pre- 
systolic murmur  or  acute  accent  initiating  the  first  sound  in  certain 
stages  of  organic  mitral  stenosis.  This  modification  of  the  first 
sound  may  be  pronounced  either  in  the  tricuspid  or  the  mitral  area 
or  both.  An  attempt  has  been  made  to  show  that  when  the  ven- 
tricles are  filled  at  a  certain  rate  the  reflux  of  the  blood  current 
may  be  expected  to  bring  the  auriculoventricular  valves  sufficiently 
into  approximation,  so  that  the  auricles  in  contracting  must  force  a 
channel  between  them  and  cause  vibrations  of  perceptible  intensity, 
thus  giving  rise  to  an  audible  presystolic  tone  or  murmur.^ 

1  After  this  article  was  in  type  a  reference  was  found  to  a  dissertation  by  Perlis 
(Practical  Medical  Series,  1909,  i,  174),  in  which  it  is  maintained  that  a  functional  pre- 
systolic murmur  due  to  inorganic  mitral  stenosis  may  be  heard  in  certain  diseases  and 
conditions. 
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I.       INTRODUCTION. 

The  phenomenon  here  briefly  discussed  was  observed  by  the 
writers  during  some  comparative  studies  of  experimental  anemias 
undertaken  for  class  demonstrations.  It  was  our  intention  to 
study  with  a  group  of  students  the  changes  in  the  blood  of  rabbits 
induced  by  («)  repeated  daily  hemorrhage  and  (6)  poisoning  with 
pyrodin. 

In  conducting  the  experiments  rabbits  were  kept  in  metabolism 
cages  and  fed  on  a  mixed  diet  of  bread  and  cabbage,  with  water 
unrestricted. 

The  rabbits  which  received  pyrodin  were  given  graduated  doses 
of  the  drug,  0.015  to  0.06  gram,  by  stomach  tube,  and  the  blood 
changes  observed  by  cell  counts  and  hemoglobin  determinations 
daily;  smears  were  made  with  each  count  for  morphological  study. 

The  rabbits  with  hemorrhage  were  bled  from  the  ear  veins  in 
amounts  varying  from  15  c.c.  to  45  c.c.  each  day,  averaging  about 
25  c.c.  over  long  periods.  The  bleeding  was  done  at  the  same  time 
each  day  and  in  constant  relation  to  feeding. 

It  was  observed  after  bleeding  during  a  number  of  days  that  the 
serum  was  acquiring  an  increasing  opacity,  eventually  taking  on  an 
appearance  resembling  rich  milk  or  cream.  It  was  then  deter- 
mined to  study  this  phenomenon  in  more  detail. 

II.       APPARENT  RELATION    OF    MILKY    SERUM    TO   HEMORRHAGE    AXD 
PHYSICAL  CONDITION   OF  THE  RABBITS. 

The  rabbits  under  constant  conditions  of  diet,  as  above  stated, 
were  bled  from  the  ear  veins  six  days  a  week,  an  average  of  25  c.c. 
per  day.     And  in  this  way  it  was  noted  that,  when  the  count  was 
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reduced  to  about  2,000,000  red  cells  per  cubic  millimeter  and  so 
maintained,  there  was  a  marked  loss  of  body  weight  and  the  grad- 
ual development  of  the  lipemia  to  an  intense  degree.  With  a  day's 
respite  there  was  constantly  a  gain  of  500,000  to  1,000,000  cells, 
and  increase  in  weight  with  a  marked  diminution  in,  or  disappear- 
ance of  opacity.  Bleeding  during  eight  to  sixteen  days  was  required 
to  produce  the  milky  serum,  as  rabbits  showed  a  considerable 
individual  variation  in  this  respect. 

These  rabbits,  killed  after  prolonged  bleeding,  showed  emaciation 
with  entire  disappearance  of  gross  body  fat,  even  about  kidneys 
and  heart.  Except  for  a  transient  weakness  immediately  follow- 
ing the  bleeding,  the  rabbits  appeared  well  and  active.  They 
showed  a  very  marked  thirst,  increased  appetite,  and  active  excre- 
tion of  urine.  The  feces  were  normal  in  appearance.  Lastly, 
when  the  bleeding  was  kept  up  for  many  weeks,  the  animal  became 
a  mere  skeleton  and  the  serum  gradually  lost  its  milky  character. 
One  animal  lost  1468  c.c.  of  blood  in  70  bleedings. 

After  a  short  period  of  rest  and  gain  in  weight,  the  phenomenon 
was  easily  reproduced.  In  one  rabbit  which  was  apparently  normal 
after  a  rest  of  eight  months,  during  which  time  it  was  fed  on  green 
vegetables,  the  serum  became  intensely  milky  after  a  few  hemor- 
rhages of  30  to  45  c.c.  on  successive  days. 

It  was  interesting  to  note  that  the  rabbits  which  received  pyrodin 
with  the  same  or  lower  cell  counts  did  not  at  any  time  show  lipemia. 
In  one  of  our  animals,  which  died  during  the  experiments  from 
excessive  bleeding,  we  tested  the  tissues  for  lipase.  Loevenhart's 
ethyl  butyrate  method  was  used  in  the  tests.  We  found  lipase 
present  in  the  liver,  spleen,  and  muscles,  the  amounts  being  greatest 
in  the  order  named. 

III.     characteristics  of  the  milky  serum. 

It  was  constantly  observed,  as  in  other  anemic  blood,  that  the 
relative  volume  of  clot  was  small  (see  illustration),  and  from  50 
to  65  per  cent,  of  serum  was  spontaneously  separated  from  the 
blood  on  standing.  When  the  opacity  was  at  its  height  the  unco- 
agulated  blood  had  a  definite  whitish  tinge  as  it  flowed  from  the 
ear.     The  serum  was  quite  opaque,  and  the  fresh  blood  laked  with 
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hydrochloric  acid  for  hemoglobin  determination,  by  Sahli  method, 
showed  a  cloudy  serum  and  a  consequently  higher  reading  than 
the  correspondingly  anemic  rabbits  which  received  pyrodin. 

This  milky  serum  was  little  affected  by  strong  centrifugation 
(3000  revolutions).  Only  occasionally  a  thin  line  of  denser  "cream" 
separated  in  this  way  or  on  standing  in  the  ice  box.  Microscopically, 
under  a  magnification  of  1000  diameters,  fine  dust-like,  slightly 
refractile  droplets  could  be  made  out.  These  did  not  stain  with 
osmic  acid  nor  with  Sudan  III,  even  on  prolonged  contact,  thus 
marking  a  difference  from  the  fat  droplets  seen  in  lipemia  after 
ether  narcosis,  ingestion  of  fat,  or  in  diabetes  mellitus.  A  few 
coarser  and  more  refractile  fat  droplets,  such  as  are  seen  in  normal 
serum,  stained  characteristically  with  these  stains. 

On  treating  the  serum  with  ether  it  was  but  slightly  altered, 
even  after  repeated  agitation  in  a  separator  funnel  for  days.  The 
same  negative  result  was  obtained  with  carbon  disulphide,  carbon 
tetrachloride,  and  chloroform.  In  none  of  these  substances  was 
fat  extracted  to  any  appreciable  extent.  With  the  three  last 
mentioned  a  permanent  emulsion  could  be  obtained  by  shaking. 
Here  again  was  a  striking  contrast  to  the  forms  of  lipemia  previously 
recorded,  as  in  these  the  fat  is  readily  removed  from  the  serum 
by  simply  washing  with  ether. 

It  was  not  until  the  close  of  the  experiments,  when  our  material 
was  almost  exhausted,  that,  through  a  suggestion  of  Dr.  Loeven- 
hart,  we  found  a  method  for  the  direct  washing  of  the  serum  by 
the  previous  precipitation  of  calcium.  To  effect  this  change 
ammonium  oxalate  crystals  were  added  to  the  serum  in  excess  and 
allowed  to  stand  twelve  hours,  when  a  fine  crystalline  precipitate 
of  calcium  oxalate  was  thrown  down.  Now,  after  washing  with 
ether,  the  serum  became  clear  and  normal  in  appearance,  and. 
on  evaporating  the  solvent,  a  large  residue  of  fat  was  obtained 
(see  Table  III  at  end  of  the  article). 

Before  this  method  was  tried,  however,  Soxhlet  extractions  had 
already  revealed  the  fatty  nature  of  the  serum,  and,  in  fact,  the 
chemical  study  of  the  fats  appended  in  the  table  below  is  based 
largely  on  material  obtained  in  this  way.  For  this  purpose  the 
serum  was  treated  with  five  volumes  of  absolute  alcohol  for  twelve 
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hours.  The  protein  precipitate  was  collected  in  a  filter,  washed, 
and  dried  in  a  dessicator.  The  filtrate  and  washings  were  united, 
distilled  under  reduced  pressure,  and  the  fat  taken  up  in  pure  ether. 
This  ether  was  put  in  the  receiver  of  a  Soxhlet  apparatus  and  the 
dry  precipitate  in  the  capsule,  and  the  extraction  continued  for 
from  eighteen  to  twenty-four  hours.  The  ether  solution  of  fat 
was  then  evaporated  in  a  weighing  dish  and  the  resultant  fat  weighed 
and  used  for  further  chemical  tests. 

This  etheral  extract  consisted  of  a  pale  yellow  oily  substance,  of 
low  melting  point,  and  numerous  white  particles  about  1  mm.  in 
diameter,  which,  on  microscopic  examination,  showed  the  acicular 
needles  and  characteristic  arrangement  of  fatty  acid  crystals.  The 
melting  point  of  the  white  crystalline  masses  was  definitely  higher 
than  that  of  the  non-crystalline  oil.  On  exposure  to  light  and  air 
for  several  days  the  fat  became  darker  and  slightly  rancid. 

The  fat  obtained  from  different  lots  of  serum  by  this  process 
varied  from  2  to  4.5  per  cent,  by  weight  of  the  serum  (see  Table 
III).  Only  a  few  direct  extractions  after  decalcification  could 
be  made  with  the  material  at  our  disposal,  and  these  showed  from 
2.4  to  2.5  per  cent.  fat.  No  attempts  were  made  to  fractionally 
crystallize  or  separate  the  individual  fats,  as  all  the  described  methods 
required  larger  amounts  of  fat  than  we  had  for  study.  The  variation 
in  the  percentage  of  fat  obtained  is  due  to  the  fact  that  the  serum 
from  individual  bleedings  was  used  for  extraction,  and  the  opacity 
of  the  serum  varied  greatly  from  day  to  day. 

In  order  to  get  some  idea  as  to  the  general  character  of  the  fats, 
we  determined  some  of  the  "constants"  used  in  commercial  fat 
analysis  (see  Tables  I  and  II). 

The  saponification  co-efficient  is  the  potassium  hydroxide  neutral- 
ized, expressed  as  percentage  per  gram  of  fat. 

Iodine  absorption  is  represented  by  the  actual  percentage  of 
iodine  absorbed  by  the  fat  when  digested  with  a  standard  alcoholic 
solution  of  iodine  (Hubl's  solution)  the  excess  being  titrated  with 
standard  thiosulphate  solution.  This  factor  is  accepted  as  bearing 
a  constant  relation  to  the  unsaturated  fatty  acids  or  their  glycerides, 
and  is  utilized  for  the  identification  of  specific  fats,  as  butter,  lard, 
beef  fat,  etc. 
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T.\BLE  I. — Constants  and  Other  Data  Obtained  from  the  Analysis  of  Fat 
of  Rabbits'  Serum} 


Sp.    Gr.    at 
15.5°  C. 

T  J.           1  Saponifica- 
lodme       1,.           , 
,          ^.             tion  value 
absorption.: 

Per  cent.    '     ' 

1    Per  cent. 

Free 

acid. 

Per  cent. 

Volatile 
acids. 

Lecithin. 
Per  cent. 

Choles- 
terin. 

Rabbit  I 
Lipemic 

Rabbit  II 
Lipemic 

934.5 

(o)  105.6 
(6)  119.8 

134.1 

{a)  17 
(6)22 
(c)  21 
(o)  19 
(6)  19 

0.84 
0.85 

Traces 
Traces 

10 
11.5 

None. 
None. 

Table  II. — Constants  Obtained  in  the  Analysis  of  Commercial  Oils?     For 
Comparison  with  Table  I. 


Sp.  Gr.atl5.5°C. 

Iodine  absorp- 
tion. 
Per  cent. 

Saponification 

value  (KOH). 

Per  cent. 

Free  acid. 
Per  cent. 

Lard  oil   . 
Cod-liver  oil 
Marrow  fat  (ox) 
Linseed  oil    . 

917.0 
926.5 
858.5 
934.5 

76.2 
166.6 

45.1 
178.8 

18.51 
19.70 
19.28 

0.36 

Table 

III. — Table  of  Fat  Percentages  in  Serum. 

Rabbit. 

Date. 

R.  B.  C. 

Hb. 
Per 

cent. 

Character 
of   serum. 

Sohxlet 
extrac- 
tion. 
Per  cent. 

Extrac- 
tion direct 
from  de- 
calcified 
serum. 
Per  cent. 

Calcium 

content    of 

seriun  (in 

parts  per 

thousand). 

Normal  1 

6-V-1908 

6,800,000 

70 

Clear 

0.3 

Normal  2 

7-V 

6,200,000 

65 

Clear 

0.5 

Pyrodin  7 

14-V 

2,0.37,000 

33 

Clear 

0.49 

Lipemic  I 

4-V 

2,024,000 

29 

Very  milky 

4.4 

"  , 

8-V 

1,664,000 

26 

" 

4.53 

" 

14r-V 

— 

27 

Slightly  milky 

2.08 

" 

19-V 

2,300,000 

27 

Milky 

3.0 

" 

26-V 

1,400,000 

20 

Slightly  milky 

2.3 

4-VI 

1,400,000 

19 

Clear 

" 

9-VI 

— 

14 

" 

13-III-1909' 

— 

74 

•' 

" 

9-IV 

— 

28 

Milky 

2.4 

0.165 

** 

16-IV 

— 

25 

2.5 

0.176 

Lipemic  II 

16-V-1908 

1.700,000 

24 

2.8 

17-V 

1,500,000 

23 

" 

2.3 

19-V 

' 

22 

Very  milky 

3.9 

'  Lipemia  has  been  produced  in  otlier  rabbits,  but  analyses  of  llie  fats  have  not  been 
undertaken. 

-  From  Sutton,  Volumetric  Analysis,  London,  1904,  p.  391. 
'  Experiments  resumed  on  Lipemic  Rabbit  I,  March  13,  1909. 
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The  acid  value  is  determined  by  the  number  of  milligrams  of 
potassium  hydroxide  required  to  saturate  the  free  fatty  acids  in 
one  gram  of  fat. 


Tubes  photographed  against  black  background.  A,  normal  rabbit  serum.  Chloroform 
at  boul'o?  tu'be^  B,  fat' y  serum;  E,  fatty  serum  washed  with  ether  (^  /ourt.en  hou^s; 
7.  slight  protein  emulsion;  O,  fatty  serum  treated  w,th  ammomum  --/^^^'^^'^'/^^ll; 
X,  washed  with  ether  one-half  hour;  L,  unseparated  emuls.on  of  ^^^^l^^/iLtv 
serum  with  excess  ammonium  oxalate  at  bottom  of  tube;  R,  ether  -"^-"-J^  ^«^,^^^- 
M    fatty  serum  as  separated  on  standing;   T,    T,    clot  -showing   small    bulk   of   coagulum. 
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In  addition,  lecithin  was  determined  indirectly  as  phosphorus 
pentoxide  and  calculated  as  dioleyllecithin,  and  tests  were  made 
for  cholesterin  and  volatile  fatty  acids. 

A  determination  of  specific  gravity  was  made.  The  melting 
point  was  roughly  estimated  for  the  mixed  fats.  Parallel  extrac- 
tions were  made  of  normal  serum,  but  no  constants  determined, 
as  the  amounts  were  too  small  to  permit  analysis. 

In  the  direct  extractions  after  decalcification,  the  calcium  oxalate 
with  the  clear  serum  was  ashed.  The  calcium  was  separated 
from  phosphoric  acid,  reprecipitated  as  calcium  oxalate,  and  titrated 
with  standard  permanganate.^  In  this  way  the  calcium  content 
of  the  serum  was  found  to  be  from  0.165  to  0.176  gm.  per  1000 
(normal  0.116),^  an  increase  of  about  46  per  cent. 

^Miile  certain  of  the  physical  and  chemical  properties  of  these 
fats  are  empirically  measured,  we  have,  as  yet,  no  definite  knowledge 
of  their  actual  structure.  The  iodine  absorption  indicates  a  high 
percentage  of  unsaturated  fatty  acids. 

IV.       CONCLUSION. 

In  reviewing  the  literature,  no  description  of  a  lipemia  occurring 
in  relation  to  simple  hemorrhage  was  found,  so  that  the  obser^'ation 
of  the  phenomenon  here  recorded  would  seem  to  be  new. 

Very  high  percentages  of  fat  have  been  found  in  the  blood  of 
diabetics.     Fischer's^  case  showed  18.1  per  cent,  total  ether  extract. 

Of  this,  very  little  was  free  fat  (0.0018  gram  potassium  hydroxide 
per  gram  of  fat);  iodine  absorption  was  60.0  per  cent.;  cholesterin, 
2.6  per  cent.  Chatin's  case,  cited  by  Fischer,  showed  1.2  per  cent, 
cholesterin,  66.5  per  cent,  olein,  32.2  per  cent,  margarin  in  100 
parts  of  fat.  Xeisser  and  Derlin,*  in  the  ether  extract  of  blood  from 
a  patient  with  diabetic  coma,  found  19.7  per  cent,  fat,  with  melting 
point  of  from  39°  to  41°  C;  iodine  absorption  was  53.6  per  cent. 
Javal,"*  in  a  similar  case,  found  25.4  per  cent,  of  fat  in  ether  extract 

*  For  method,  see  Boggs,  Johns  Hopkins  Hospital  Bull.,  1908,  xix,  201. 
=  Abderhalden,  Ztschr.  f.  physiol.  Chem.,  1898,  xxv,  65. 

3  Virchow's  Arch.,  1903,  clxxii,  30,  218. 

*  Ztschr.  f.  klin.  Med.,  1904,  li,  428. 
»Comp.  rendus  Sec.  de  Biol.,  1908,  Lxiv,  137. 
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of  dry  serum  (perhaps  by  Soxhlet  method);  21  per  cent,  of  the  fat 
was  lecithin. 

Bleibtreu^  produced  aUmentary  hpemia  in  geese  by  feeding 
barley  and  butter.  Ether  extract  of  serum  showed  6  per  cent, 
of  fat.  The  serum  was  milky  with  inyisible  droplets.  Iodine 
absorption  was  57  to  58  per  cent.  The  fat  was  quite  different, 
chemically,  from  the  fat  in  the  food.  Lipemia  disappeared  a  few 
days  after  discontinuing  the  forced  feeding. 

Our  experiments  suggest,  by  analogy,  the  possible  occurrence 
of  lipemia  in  human  anemias.  In  this  connection  it  is  of  interest 
to  note  that  we  have  recently  demonstrated  a  moderate  lipemia 
in  a  case  of  marked  secondary  anemia  from  hemorrhoids.  The 
emaciation  in  such  cases,  as  contrasted  with  the  well-recognized 
conservation  of  the  fat  in  pernicious  anemia,  suggests  in  human 
pathology  a  still  further  analogy,  which  we  now  have  under  investi- 
gation. 

The  fat  in  our  lipemic  rabbits  differs  from  those  described  above 
in  its  insolubility  as  well  as  in  its  "constants."  The  change  after 
precipitation  of  calcium  from  the  serum  suggests  that  the  fat  may 
be  present  in  the  serum  as  a  protein-calcium-lecithin  combination, 
which  is  decomposed  by  decalcifying. 

While  we  are  not  prepared  to  offer  an  explanation  of  the  mechan- 
ism of  this  lipemia,  it  is  possible  that  the  great  loss  of  tissue  proteins 
may  have  some  influence  on  the  abnormal  fat  metabolism.  That 
the  fat  is  derived  from  the  tissues  is  a  fair  inference  when  its  occur- 
rence in  connection  with  the  loss  of  weight  and  the  previous  dis- 
appearance of  the  body  fat  are  taken  into  consideration.  A  more 
careful  study  of  the  lipase  in  the  blood  and  tissues  is  desirable. 
It  may  be  that  lowered  oxidation  following  great  loss  of  red  cells 
plays  a  part. 

1  Deutsch.  med.  Woch,,  1907,  xxxiii,  446. 


A  CLINICAL  STUDY  OF  THE    THERAPEUTIC   V.\LUE 
OF  THE  CALCIUM  SALTS  IX  GASTRIC  TETANY. 

WITH   AN    ANATOMICAL    REPORT    ON    THE    PARATHYROID    BODIES. 


By  FRANXIS  P.  KIXNICUTT,  M.D., 

OF  XEW  TOBK. 


Recent  researches  tend  to  show  that  there  is  an  intimate  relation 
between  the  various  forms  of  tetany  and  an  insufficiency  of  the  para- 
th\Toid  glands;  they  also  strongly  suggest  that  there  is  an  equally 
direct  and  intimate  relation  between  disturbances  of  the  calcium 
contents  of  the  tissues  of  the  body  and  tetany;  and,  finally,  that  the 
secretion  of  the  parath}Toid  bodies  exerts  in  an  as  yet  imperfectly 
understood  way  a  controlling  influence  upon  calcium  metabolism. 
Numerous  researches  have  shown  the  moderating  effect  of  the  cal- 
cium salts  upon  the  h\'perexcitability  of  the  central  nervous  system, 
and  the  recent  noteworthy  study  by  MacCallum  and  Voegtlin^ 
has  demonstrated  the  controlling  influence  of  these  salts  upon  the 
spasm  of  experimental  tetany.  The  results  observed  by  them  have 
suggested  the  probable  therapeutic  value  of  the  calcium  salts  in  the 
various  forms  of  human  tetany. 

Recently  an  opportunity  has  been  afforded  in  the  Presbyterian 
Hospital  for  a  study  of  the  effect  of  the  calcium  salts  in  a  case  of 
gastric  tetany,  and  of  the  parath}Toid  bodies  after  death.  The  case 
is  of  much  interest  in  view  of  the  rarity  of  that  form  of  gastric  tetany 
associated  with  dilatation  of  the  stomach  and  stagnation  of  its 
contents,  of  which  it  is  an  example;  in  the  severity  of  the  tetanic 
symptoms;  in  the  prompt  inhibitory  effect  upon  the  spasms  of  the 
calcium  salts  artificially  introduced  directly  into  the  blood  stream; 
and,  finally,  in  the  findings  at  autopsy, 

'  On  the  Relation  of  Tetany  to  the  Parathyroid  Glands  and  to  Calcium  Metabolism, 
Jour.  Exp.  Med.,  1909,  xi.  118. 
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A  male,  aged  thirty-three  years,  was  received  in  my  wards  in  the 
Presbyterian  Hospital  on  October  25,  with  the  diagnosis  of  gastric 
tetany  by  my  interne  Dr.  Vaughan,  a  diagnosis  fully  confirmed  on 
examination  of  the  patient.  The  family  and  personal  histories, 
briefly,  are  as  follows:  Both  parents  died  of  pulmonary  tuberculosis. 
The  patient  at  times  has  been  a  heavy  drinker,  and  especially  has 
been  a  large  consumer  of  beer.  There  is  a  history  of  gastric  symp- 
toms from  early  in  1905,  at  which  time  he  was  admitted  to  Bellevue 
Hospital  suffering  apparently  from  an  acute  gastritis  of  alcoholic 
origin;  he  was  discharged  relieved  of  his  symptoms.  A  year  later  he 
was  again  admitted  on  account  of  a  severe  gastric  hemorrhage 
following  a  drinking  bout.  A  diagnosis  of  duodenal  ulcer  was  made. 
On  discharge  from  the  hospital,  and  up  to  the  date  of  the  illness  for 
which  he  was  admitted  to  the  Presbyterian  Hospital,  he  suffered 
from  much  epigastric  distress,  flatulence,  and  frequent  vomiting. 
He  states  that  occasionally  as  much  as  "a  gallon  of  green  fluid" 
was  vomited,  but  at  no  time  any  blood.  The  night  before  admission 
to  my  wards  the  patient  states  that  he  drank  copiously  of  aerated 
water,  nothing  alcoholic.  He  went  to  bed  feeling  well,  slept,  but 
awoke  several  hours  later  with  severe  cramps  in  legs  and  arms. 
He  was  unable  to  move  them,  but  felt  no  pain  beyond  a  drawn  and 
tense  feeling  in  the  cramped  muscles.  He  called  for  assistance  with 
difficulty,  as  his  tongue  and  jaws  were  stiff.  His  abdomen  was 
distended,  and  he  vomited  several  times.  He  sweated  profusely. 
He  was  very  restless.  Later  his  affected  muscles  became  tender 
and  were  painful.  The  cramps  and  stiffness  in  no  way  relaxed  up 
to  the  time  of  admission. 

Examination  on  Admission.  Patient  is  poorly  nourished;  looks 
ill.  Is  unable  to  speak  intelligibly.  Is  extremely  restless.  Tem- 
perature (rectal),  101°.  Pulse,  100  and  of  poor  quality,  regular  in 
rhythm.  Blood  pressure,  systolic,  112  mm.  Respirations,  80.  The 
attention  is  at  once  attracted  to  the  abdomen  and  to  the  presence  of 
tetanic  symptoms.  The  contour  of  a  dilated  and  distended  stomach 
is  easily  appreciable.  The  lower  outline  reaches  a  point  10  cm. 
below  the  umbilicus  in  the  median  line,  and  to  the  right  the  distention 
reaches  well  beyond  the  parasternal  line.  Succussion  sounds  can 
be  produced  readily  over  the  whole  of  the  distended  area.     Both 
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legs  are  held  straight  and  stiff,  the  feet  in  extreme  extension,  the  toes 
in  plantar  flexion.  The  muscles  of  the  calf  of  legs  are  hard,  tense, 
and  drawn.  The  spasm  is  continuous,  but  pressure  on  the  nerve 
trunks  and  bloodvessels  increases,  if  possible,  the  severity  of  the 
spasm  (Trousseau's  sign),  and  the  same  phenomenon  obtains  on 
tapping  over  the  motor  nerves  supplying  the  affected  muscles 
(Chvostek's  sign).  The  forearms  are  flexed  at  a  right  angle  on  the 
arms,  the  wrists  flexed  to  an  extreme  degree  and  cannot  be  ex- 
tended, the  fingers  flexed  at  right  angles  at  the  metacarpophalan- 
geal articulations  and  held  rigidly  straight  in  adduction,  the  thumb 
tightly  against  index  finger — not  drawn  into  palm.  The  spasms  are 
continuous,  but,  as  in  the  case  of  the  lower  extremities,  they  can  be 
increased  both  by  Trousseau's  and  Chvostek's  methods.  The 
tendon  reflexes  appear  to  be  about  normal  in  both  upper  and  lower 
extremities.  There  are  continuous  twitchings  of  the  muscles  of  the 
face,  which  are  increased  by  tapping  over  the  course  of  the  motor 
trunks.  A  slight  degree  of  trismus  is  present.  The  musculature  of 
the  trunk  is  free  from  spasm,  and  it  cannot  be  excited  by  mechanical 
irritation  of  the  motor  nerves  or  the  muscles.  The  tachypncea  is 
striking,  the  respirations,  as  previously  stated,  being  80. 

The  stomach  was  at  once  washed  out  and  a  large  quantity  of 
greenish,  ill-smelling  fluid  was  recovered.  A  few  hours  subsequent 
to  the  lavage  the  spasms  of  the  upper  extremities  were  entirely 
relieved,  but  there  was  no  intermission  in  those  of  the  lower. 

October  26.  The  spasms  of  the  upper  extremities  are  again 
present  and  are  continuous,  and  there  has  been  no  intermission  in 
those  of  the  lower  extremities.  In  spite  of  lavage  twice  used  in  the 
past  twenty-four  hours  the  patient  has  vomited  several  times,  SO 
ounces  in  all;  the  vomited  matter  a  greenish  fluid.  The  patient  has 
not  voided  urine  since  admission,  and  catheterization  recovered  only 
6  ounces  of  urine,  of  specific  gravity  1016,  containing  a  trace  of 
albumin,  no  glucose,  a  trace  of  indican,  and  a  few  hyaline  and 
granular  casts.  Subcutaneous  clyses,  1000  c.c.  of  a  normal  salt 
solution,  were  ordered  to  relieve,  if  possible,  the  evident  dehydration 
of  the  body  tissues.  The  temperature  fell  gradually  during  the  day 
to  97.5°  at  midnight;  the  respirations  to  20  to  24.  Blood  examina- 
tion: Red  cells,  4,910,000;  white  cells,  13,500;  hemoglobin,  75  per 
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cent.;  color  index,  0.7;  polymorphonuclears,  89  per  cent.;  large  and 
small  lymphocytes,  9.3  per  cent;  transitionals,  1.7  per  cent. 

October  27.  There  has  been  no  appreciable  diminution  in  the 
spasms  of  the  extremities,  which  are  still  continuous.  In  addition 
to  lavage  and  subcutaneous  clyses,  one-half  grain  of  a  parathyroid 
extract,  furnished  by  Dr.  Beebe,  was  directed  to  be  given  three 
times  daily  by  the  mouth,  and  caffeine  as  a  heart  stimulant.  The 
temperature  has  been  subnormal  throughout  the  day.  In  view  of 
the  pulmonary  signs  present,  von  Pirquet's  tuberculin  test  was  tried, 
with  negative  results. 

October  28  (a.m.).  The  patient  was  extremely  restless  and  irra- 
tional in  the  early  part  of  the  night,  but  after  lavage  and  a  subcuta- 
neous clysis  of  2000  c.c.  of  salt  solution,  slept  quietly,  with  a  partial 
relief  of  the  spasms  of  the  upper  extremities,  but  with  continued 
extensor  spasm  of  the  muscles  of  the  legs.  During  the  day  the 
spasms  in  the  upper  extremities  have  again  been  present,  and  there 
has  been  no  intermission  in  those  of  the  lower  extremities.  Patient 
very  restless  and  irrational.  In  addition  to  the  parathyroid  extract, 
2  grams  of  calcium  lactate  in  1200  c.c.  of  normal  salt  solution  were 
directed  to  be  given  intravenously.  The  immediate  effect  was  to 
quiet  the  great  restlessness  of  the  patient,  and  a  few  hours  later  there 
was  a  marked  diminution  in  the  degree  of  spasm  in  the  upper  extrem- 
ities, and  for  the  first  time  since  admission,  in  the  lower  extremities. 
The  temperature  rose  slightly  to  100°  before  the  use  of  the  calcium 
salt,  and  did  not  rise  above  this  after  its  administration.  Pulse, 
80  to  96;  respirations,  20  to  24. 

October  29  (a.m.).  The  patient  slept  quietly  the  greater  portion 
of  the  night.  There  is  no  spasm  of  the  upper  extremities  and  only 
slight  spasm  (extensor)  of  the  legs.  The  electrical  reactions  were 
tested  for  the  first  time  and  were  not  found  to  be  increased.  Four 
grams  of  calcium  lactate  in  1300  c.c.  of  normal  salt  solution  were 
given  intravenously.  The  patient  fell  asleep  during  its  administra- 
tion, and  for  the  first  time  since  admission  he  became  entirely  relaxed. 
Temperature,  99.5°  to  100.5°;  respirations,  20. 

October  30.  The  patient  slept  quietly  during  the  night.  The 
upper  extremities  are  free  from  spasm.  Late  in  the  day  slight  spasm 
of  the  extensor  muscles  of  the  legs  was  noted.     Tapping  over  the 
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branches  of  the  facial  nerve  still  elicits  slight  spasm  in  the  muscles  of 
its  distribution.  This  can  be  produced  only  after  several  moments 
of  mechanical  irritation,  in  marked  contrast  to  the  almost  instan- 
taneous response  obtained  before  the  first  administration  of  the 
calcium  salt.  Four  grams  of  calcium  lactate  in  1000  c.c.  of  normal 
salt  solution  were  again  given  intravenously  in  the  late  afternoon. 
Temperature,  normal.     Pulse,  80  to  84;  respirations,  20. 

October  31.  The  patient  slept  quietly  vi^ith  an  entire  absence  of 
spasm.  Both  upper  and  lower  extremities  are  free  from  spasm,  but 
there  is  slight  rhythmic  movement  of  the  forearms,  about  60  times 
a  minute.  The  patient's  mind  is  quite  clear  for  the  first  time,  and 
he  takes  an  interest  in  all  that  is  done  for  him  and  asks  intelligent 
questions  in  regard  to  its  purpose.  The  pulse  has  ranged  from  82 
to  96.  The  temperature  (rectal)  has  been  normal.  Respirations, 
20  to  24.  White  cells,  9900.  Calcium  lactate  in  1000  c.c.  normal 
salt  solution  was  given. 

November  1.  The  rhythmic  movements  of  the  forearms  have 
disappeared.  Spasm  is  entirely  absent  in  the  lower  extremities. 
Upper  extremities:  From  time  to  time  the  hand  is  momentarily 
flexed  on  forearm  at  intervals  of  about  five  seconds.  Mechanical 
irritation  of  the  nerve  trunks  does  not  increase  this  phenomenon. 
The  calcium  salt  was  omitted  and  a  nucleoproteid  preparation  of 
the  parathyroid,  furnished  by  Dr.  Beebe,  was  injected  deep  into  the 
gluteal  region  twice  in  the  twenty-four  hours.  Pulse,  80  to  95  during 
day.     Temperature,  slightly  subnormal.     Respirations,  20  to  24. 

November  2.  The  patient  slept  quietly  during  the  night.  The 
spasms  of  the  muscles  of  the  forearms  have  increased  and  there  is  very 
considerable  tremor  of  the  hands.  There  is  also  some  tremor  of 
the  muscles  of  the  chin.  Pulse,  84  to  96.  Temperature,  subnormal 
during  the  day.  Respirations,  20  to  24.  In  view  of  the  increase 
in  the  spasms,  in  addition  to  the  parathyroid  preparation,  4  grams 
of  calcium  lactate  in  1000  c.c.  of  normal  salt  solution  were  again 
given  intravenously. 

November  3.  The  patient  is  entirely  relaxed  and  no  spasm  can 
be  elicited  by  mechanical  irritation  of  the  nerve  trunks  in  either 
upper  or  lower  extremities  or  in  the  muscles  of  the  face.  Consider- 
able tremor  of  the  hands  is  present,  however.     The  patient's  general 
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condition  is  not  as  good.  Hiccough  is  present.  The  pulse  is  of  poor 
force,  80  to  100  during  the  day.  Temperature,  subnormal.  Respira- 
tions, 20.  Four  grams  of  calcium  lactate  in  salt  solution  were  given 
intravenously.  From  this  date  the  calcium  salts  were  discontinued 
and  no  other  medication  was  used.  There  was  no  further  spon- 
taneous spasm,  and  it  could  not  be  excited  by  mechanical  means. 
The  patient's  mind  remained  entirely  clear,  he  was  interested  in 
measures  taken  for  his  relief,  and  was  able  partially  to  sit  up  in  bed. 
There  was  little  or  no  change  in  the  temperature,  pulse,  and  respira- 
tions from  those  last  noted.  Three  days  later,  without  the  occurrence 
of  other  symptoms,  the  heart  rather  suddenly  failed,  and  death 
followed  speedily. 

That  portion  of  the  clinical  history  which  especially  relates  to  the 
tetanic  symptoms  and  to  the  effect  secured  by  the  administration 
of  the  calcium  salts  has  been  selected  for  detailed  report.  Other 
portions  of  the  history  will  be  given  only  in  outline. 

It  was  found  impossible  to  nourish  the  patient  by  means  of  the 
stomach.  Vomiting  was  frequent  on  each  attempt,  in  spite  of  copious 
and  frequent  lavage.  Nutriment  introduced  after  lavage  by  means 
of  the  stomach  tube,  although  sometimes  retained,  was  recovered 
later  by  the  tube  in  like  amounts,  showing  no  signs  of  gastric  diges- 
tion— only  decomposition  processes.  Nutrient  enemas  were  only 
exceptionally  retained.  There  was  almost  complete  anuria  for  the 
first  twenty-four  hours  and  until  abundant  subcutaneous  clyses  of 
salt  solution  had  been  given.  Later,  the  urine  either  was  voided 
involuntarily  or  was  recovered  by  catheterization.  The  scanty 
fluid  stools  were  mostly  involuntary. 

Although  the  tetanic  symptoms  obviously  could  be  controlled  by 
the  continued  administration  of  the  calcium  salts,  it  was  equally 
apparent  that  the  patient  would  slowly  die  of  inanition  unless  the 
evident  gastric  stenosis  could  be  relieved  by  operation.  In  con- 
sultation, however,  my  late  colleague.  Dr.  McCosh,  decided  against 
surgical  intervention,  on  the  ground  that  any  operation  would  be 
immediately  fatal. 

Autopsy,  sixteen  hours  postmortem,  by  Dr.  Opie.  The  body 
is  that  of  an  emaciated  man  160  cm.  in  length.  Over  the  inner 
surface  of  the  left  elbow  and  on  the  right  arm  there  are  ecchymoses 
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The  subcutaneous  fat  is  present  in  very  small  amount,  and  has  a 
deep  yellow  color.  The  peritoneal  cavity  contains  no  accumulation 
of  fluid;  fat  has  almost  wholly  disappeared  from  omentum.  The 
greater  curvature  of  the  stomach  is  16  cm.  below  the  ensiform 
cartilage  in  median  line.  The  stomach  extends  9  cm.  to  the  right 
of  the  midline,  and  is  in  contact  with  the  ribs  on  the  left  side.  The 
lesser  curvature  of  the  stomach  in  the  midline  is  6  cm.  below  the 
ensiform  cartilage.  The  spleen  is  firmly  adherent  to  the  lateral 
abdominal  wall.  The  stomach  has  fallen  considerably,  and  above 
the  lesser  curvature  the  entire  head  and  greater  part  of  the  pancreas 
is  visible.  The  lungs  are  emphysematous  and  meet  in  the  median 
line;  a  few  adhesions  bind  each  apex  to  the  chest  wall.  The  peri- 
cardial cavity  contains  about  10  c.c.  of  clear  fluid.  The  appendix 
arises  from  the  inner  surface  of  the  cecum,  passes  inward,  and  lies 
with  the  tip  over  the  pelvic  brim.  It  is  possible  to  pass  one  finger 
with  difficulty  through  the  foramen  of  Winslow. 

The  stomach  measures  25  cm.  transversely  and  8.5  cm.  vertically 
at  the  cardiac  end.  Pyloric  half  is  almost  tubular  and  is  5  cm.  in 
diameter.  On  opening  the  stomach  it  was  found  to  contain  several 
hundred  c.c.  of  bright  yellow  fluid,  from  which  a  sediment  settles. 
Adherent  to  the  mucosa  is  mucus.  The  mucous  membrane  is  thick- 
ened, the  rugae  are  prominent,  and  the  surface  has  a  homogeneous, 
deep  red  color.  The  wall  of  the  stomach  is  thickened  by  hypertrophy 
of  its  muscular  layer  to  about  4  mm.  The  duodenum  immediately 
beyond  the  pylorus  is  bent  backward  and  held  in  contact  with  the 
stomach  by  adhesions  for  a  distance  of  about  1  cm.  Gentle  separa- 
tion of  the  adhesions  exposes  a  perforation,  from  which  gastric 
contents  escape.  It  is  found  impossible  to  pass  a  finger  from  the 
stomach  through  the  pylorus  into  the  duodenum,  obstruction  being 
in  a  large  part  due  to  the  bend  just  described.  Immediately  below 
the  pylorus  in  the  mucous  membrane  of  the  duodenum  there  is  a 
depressed  scar,  0.25  x  1  cm.,  partially  encircling  the  duodenum.  At 
the  upper  angle  of  this  area  is  a  deeper  ulceration,  in  diameter  not 
more  than  7  mm.;  the  surface  here  is  black  and  eroded,  and  the 
partial  perforation  mentioned  above  allows  the  passage  of  a  small 
probe.  There  is  thick  fibrous  tissue  immediately  about  the  ulcer, 
but  no  marked  induration.     The  duodenum  is  somewhat  injected, 

Am  Phys  *  31 


482      kinnicutt:  the  calcium  salts  in  gastric  tetany 

but  otherwise  normal.  The  pancreas  is  normal.  The  heart  weighs 
255  grams.  The  organ  is  small;  the  muscle  is  firm  and  brownish 
in  color.  The  aortic  valve  is  normal;  there  is  slight  thickening  of  the 
free  edge  of  the  mitral  valve;  there  are  several  minute  nodular  pro- 
jections. The  pulmonary  and  tricuspid  valves  are  normal.  The 
coronary  arteries  are  smooth. 

The  left  lung  is  voluminous,  and  abundant  fluid  escapes  from  the 
cut  surface.  Throughout  a  large  part  of  the  upper  lobe  are  scattered 
gray  nodules  partly  caseous;  there  are  several  larger  nodules  1.5  cm. 
across,  and  cavity  formation  has  occurred  in  the  centre  of  a  caseous 
area.  Right  lung  is  much  more  voluminous  than  the  left;  tubercles 
are  much  more  numerous  in  the  upper  lobe,  and  there  occur  several 
small  cavities  similar  to  the  cavity  in  the  left  lung;  it  is  in  direct 
communication  with  a  bronchus.  The  uppermost  2  cm.  of  the  apex 
is  almost  entirely  consolidated  by  tuberculous  nodules.  The  lower 
lobe  contains  sparsely  scattered  tubercles;  in  large  part  it  is  firm 
and  is  partially  consolidated  by  scattered  areas  of  homogeneous, 
deep  red  color,  though  nowhere  is  it  entirely  airless.  The  liver 
weighs  1450  grams.  The  organ  is  firm  and  deep  red;  the  mottling  is 
indistinct.  Gall-bladder  is  contracted  and  contains  a  small  amount 
of  viscid  bile.  The  spleen  is  not  enlarged;  it  measures  11  x  7.5  x  4.5 
cm.  It  is  very  firm,  and  has  a  homogeneous,  deep  red  color;  the 
Malpighian  bodies  not  well  seen.  The  kidneys  weigh  310  grams 
together.  They  resemble  each  other  closely;  the  capsule  is  removed 
easily,  leaving  a  red  surface  in  which  there  are  a  few  minute  cysts. 
The  cortex,  which  measures  about  5  mm.,  is  deep  red.  The  glomeruli 
are  conspicuous;  the  pyramids  are  injected.  On  the  surface  of  the 
right  kidney  there  is  a  yellow  patch  0.5  cm.  across  (apparently 
aberrant  adrenal  tissue).  Suprarenals  together  weigh  20  grams. 
They  appear  to  be  normal.  The  aorta  is  smooth  save  for  a  few 
slightly  raised  yellow  patches.  The  urinary  bladder  is  normal  in 
size.  Scattered  over  the  inner  surface,  but  chiefly  on  the  posterior 
wall  above  the  trigone,  are  submucous  hemorrhages;  in  this  situation 
are  numerous  minute  vesicles.  The  rectum  is  deeply  injected.  The 
thyroid  gland  appears  to  be  normal.  The  two  parathyroids  on 
either  side  were  exposed,  and  so  far  as  could  be  determined  are 
normal.     The  small  intestine  in  some  places  shows  injection  of  the 
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mucous  membrane,  most  marked  in  the  lower  part  of  the  ileum 
where  the  mucous  membrane  has  a  homogeneous,  deep  red  color. 
The  lumen  of  the  appendix  is  patent.  The  large  intestine  through- 
out shows  intense  injection  of  the  mucous  membrane,  but  is  other- 
wise negative. 

Culture  from  the  heart's  blood  shows  a  pure  growth  of  Bacillus 
coli. 

Microscopic  Examinations.  The  liver  tissue  is  much  congested. 
The  vessels  of  the  kidney  are  all  dilated  and  filled  with  blood.  The 
epithelium  of  the  tubules  shows  cloudy  swelling;  the  cells  are  in 
places  desquamated  and  the  tubules  are  filled  with  debris.  In  the 
cortex  there  are  many  areas  infiltrated  with  hTnphoid  cells.  The 
bloodvessels  of  the  lungs  are  everywhere  congested,  and  in  places 
there  is  serous  exudate  in  the  alveoli.  There  are  many  areas 
in  which  the  alveoli  are  completely  filled  by  polymorphonuclear 
leukocytes;  there  is  a  little  fibrin.  In  several  areas  are  chronic 
tuberculous  lesions  associated  with  newly  formed  fibrous  tissue.  The 
heart  muscle  is  normal.  The  bloodvessels  of  the  spleen  are  much 
congested. 

Parathyroid  Glands.  The  right  and  left  superior  parathyroid 
bodies  were  examined  microscopically.  They  are  of  normal  size 
and  exhibit  no  abnormality.  Scattered  cells  with  affinity  for  eosin 
occur  in  moderate  number.  There  is  no  increase  of  connective 
tissue  and  the  bloodvessels  are  normal.  The  right  inferior  bodv 
likewise  appears  to  be  normal  in  structure  and  size.  In  the  connec- 
tive tissue  near  this  parath\Toid  is  a  small  round  mass  of  tissue  which 
resembles  the  much  larger  parathyroid  body  from  which  it  is  whollv 
isolated.  The  cells  which  compose  this  nodule  are  smaller  than 
those  of  the  parathyroid,  and  their  protoplasm  stains  more  deeplv; 
they  are,  like  those  of  the  parath\Toid,  arranged  in  columns  between 
the  capillaries.  About  this  nodule  connective  tissue  is  concentrically 
arranged  to  form  an  ill-defined  capsule;  in  this  tissue  lymphoid  cells 
are  numerous.  At  a  short  distance  from  the  nodule  just  described, 
and  from  the  normal  parathyroid  and  situated  just  outside  the  wall 
of  a  small  vein,  is  an  isolated  round  group  of  cells  identical  with 
those  which  make  up  the  aberrant  nodule.  This  group  consists 
of  about  25  small  cells  closely  packed  together.     Sections  made 
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through  the  middle  of  the  left  inferior  glandule  showed  that  para- 
thyroid tissue  is  abundant  and  normal.  The  parathyroid  glands 
therefore,  exhibit  no  abnormality;  no  evidence  of  hypertrophy  is 
found.  (Near  one  parathyroid  are  small  aberrant  nodules  of  tissue 
resembling  that  of  the  parathyroid.)  The  thyroid  gland  is  normal 
in  structure.     The  alveoli  contain  colloid  in  normal  amount. 

Studies  of  the  Urine.  Guinea-'pig  I.  Injected  with  20  c.c.  of 
urine  into  peritoneal  cavity.  Died  after  twenty-four  hours;  some 
fluid  in  peritoneum.  No  exudate.  Cultures  sterile.  Sections, 
see  below. 

Guinea-'pig  II.  Injected  with  15  c.c.  of  urine  into  peritoneal 
cavity.     Died  in  thirty  hours.     Findings  as  in  No.  I. 

Guinea-pig  III.  Injected  with  10  c.c.  of  urine.  Died  in  thirty- 
six  hours.  Findings  as  above.  Three  controls  using  normal  urine, 
all  recovered. 

Studies  of  the  Stomach  Contents.  Guinea-pig  IV.  Given  10  c.c. 
of  filtered  stomach  contents  by  stomach  tube;  after  twelve  hours 
looked  sick  but  recovered. 

Guinea-pig  V.  Injected  into  peritoneal  cavity  5  c.c.  of  filtered 
stomach  contents.  Died  in  ten  hours — peritonitis.  No  convulsions. 
Cultures  showed  many  organisms. 

Guinea-pig  I  A.  Injected  0.1  c.c.  into  peritoneum.  Died  in 
twelve  hours.  No  convulsion.  Anaerobic  cultures  of  peritoneum, 
sterile. 

Guinea-pig  II A .  Injected  0.2  c.c.  subcutaneously.  After  eighteen 
hours  it  developed  a  paralysis  of  the  right  fore  leg.  Became  very 
spastic,  especially  the  hind  legs;  there  was  incoordination;  no  hyper- 
esthesia, but  stimulation  of  the  abdomen  caused  clonic  contractions 
of  the  limbs,  which  manifested  itself  in  the  jumping  of  the  animal  in 
a  forward  direction,  which  seemed  uncontrollable.  On  several  occa- 
sions the  animal  jumped  so  high  as  to  strike  on  the  top  of  the  cage. 
After  the  spastic  stage,  a  period  of  great  weakness  with  loss  of  reflexes 
ensued,  and  the  animal  died  in  this  stage  twenty-two  hours  after 
injection. 

Cidtures.  Aerobic:  heart  blood.  Bacillus  coli  (?);  spinal  canal, 
Bacillus  coli  (?).  Anaerobic:  heart  blood.  Bacillus  coli;  spinal  canal, 
sterile. 
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The  abdominal  parietes  were  very  oedematous  and  reddened;  no 
abscess  formation;  peritoneum  and  viscera  normal.  Brain  and  cord 
showed  no  macroscopic  lesion. 

Guinea-pig  III  A.  0.5  c.c.  injected  subcutaneously.  This 
animal  showed  exactly  the  same  s\Tnptoms  as  Xo.  II  A,  except  that 
the  motor  excitement  stage  was  shorter,  came  on  more  quickly; 
died  in  twenty-one  hours. 

Cultures:  Aerobic,  as  above;  anaerobic,  as  above.  Pathological 
findings,  as  above. 

The  microscopic  sections  of  Guinea-pigs  I,  II,  and  III  revealed 
marked  cloudy  swelling  of  the  viscera;  otherwise  nothing  of  note  was 
found. 

Filtrate  of  Stomach  Contents  (Berkefeld  Filter).  Injected  into 
guinea-pig,  as  in  I  A,  II  A  and  III  A;  no  apparent  effect. 

Cultures  of  the  filtrate  revealed  a  few  colonies  of  Bacillus  coli. 

It  is  a  matter  of  regret  that  an  examination  of  the  brain  and  cord 
was  not  allowed,  as  the  few  reports  of  autopsies  in  cases  of  tetany 
are  conflicting  both  as  regards  the  existence  of  anv  constant  lesion 
of  the  ner\-ous  system  and  its  form.  The  full  anatomical  report 
on  the  parath}Toid  bodies,  by  Dr.  Opie,  is  of  especial  interest. 

Certain  facts  stand  out  prominently  in  the  clinical  study  of  the 
case  which  has  been  related : 

1.  The  rapid  and  controlling  effect  of  the  soluble  calcium  salts 
upon  the  tetanic  s\Tnptoms. 

2.  The  maintenance  of  this  effect  only  by  their  continued  use. 

3.  The  comparatively  slight  effect  of  large  infusions  of  salt  solu- 
tions, used  alone. 

4.  The  slight  influence,  if  any,  of  parathyroid  preparations  ( nucleo- 
proteid)  given  by  the  mouth  in  controlling  the  h}-perexcitability  of 
the  nervous  system.  The  effect  of  the  nucleoproteid  given  sub- 
cutaneously cannot  be  estimated  positively  in  the  present  instance,  as 
it  was  given  alone  only  during  a  period  of  twenty-four  hours  and 
when  the  tetanic  symptoms  had  been  controlled  practically  by  tlie 
calcium  salt.  A  distinct  renewal  of  the  spasm  at  the  end  of  this 
interval  led  to  the  renewed  use  of  the  calcium  salt  in  combination 
with  the  parath}Toid  material.  The  demonstration  of  the  control- 
ling influence  of  the  soluble  calcium  salts  upon  the  characteristic 
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symptoms  of  at  least  one  important  variety  of  human  spontaneous 
tetany — the  tetany  of  gastrectasis,  with  stagnating  stomach  contents — 
suggests  a  probable  similar  therapeutic  value  of  these  salts  in  other 
forms  of  the  disease  in  human  beings. 

5.  The  occurrence  of  typical  tetanic  spasm  in  a  case  of  gastrec- 
tasis with  parathyroid  bodies  of  normal  anatomical  structure  and — 
presumably — of  normal  functioning  power. 

The  facts  elicited  in  the  clinical  and  pathological  study  of  the  cases 
add  little  to  our  positive  knowledge  of  the  pathogenesis  of  gastric 
tetany.  A  profound  disturbance  of  the  calcium  metabolism  would 
seem  probable  in  the  present  instance.  The  explanation  of  it  is 
difficult.  There  is  much  experimental  evidence  to  show  that  the 
parathyroid  secretion  in  some  way  controls  the  calcium  exchange  in 
the  body,  yet  in  the  present  instance  the  functioning  power  of  the 
parathyroids  presumably  was  normal.  The  generation  of  a  poison 
of  unknown  nature  in  such  amount  as  to  cause  a  relative  functional 
inadequacy  of  the  parathyroid  bodies  can  only  be  a  matter  of  con- 
jecture. 


THE  PRACTICAL  VALUE  OF  SPINAL  PERCUSSION  IN 
DISEASES  OF  THE  IVIEDIASTINOI. 


By  JOHN  C.  Da  COSTA,  Jr.,  M.D. 

OF  PHILADELPHIA. 


Curiously  enough,  the  systematic  study  of  normal  vertebral 
resonance  and  of  its  pathological  modifications  has  never  come  into 
general  vogue  as  a  routine  method  of  physical  examination,  so  that 
to  most  clinicians  the  technique  of  vertebral  percussion,  in  com- 
parison with  the  more  familiar  procedure  of  what  may  be  termed 
mural  percussion  of  the  thorax,  is  virtually  a  closed  book.  Despite 
this  indifference  on  the  part  of  medical  men  in  general,  several 
noteworthy  contributions  have  been  published  in  recent  years  on  the 
subject  of  spinal  percussion  and  the  various  tonal  changes  thereby 
demonstrable  in  diseases  of  the  thoracic  and  abdominal  cavities. 
Twelve  years  ago  von  Koranyi^  drew  attention  to  the  fact  that  in 
pleural  effusions  displacement  of  the  posterior  mediastinum  abolished 
the  normal  resonance  of  the  lower  spinal  vertebrae  and  produced 
a  triangular  patch  of  dulness  extending  therefrom  to  the  unaffected 
side.  The  more  recent  investigations  of  Grocco^  and  his  followers 
along  these  lines  are  too  well  known  to  call  for  more  than  passing 
comment.  Nagel  and  de  la  Camp,^  in  a  recent  series  of  experi- 
mental and  clinical  studies,  have  clearly  demonstrated  the  value 
of  percussing  the  spinous  processes  in  the  diagnosis  of  enlarged 
bronchial  and  mediastinal  lymph  nodes.  Ewart's  careful  original 
work*  on  percussion  of  the  vertebra?  and  its  correlation  with  dorsal 
percussion  also  forms  a  most  important  contribution,  and  will  be 
referred  to  at  more  length  in  a  subsequent  paragraph,  as  will  von 

'  Handbuch  d.  spec.  Path.  u.  Therap.,  1897,  iv,  717. 

-  Rivista  crit.  di  clinica  med.,  1902,  iii,  13. 

3  Jahrbuch  f.  Kinderheilk.,  1908,  Ixviii,  46.  *  Lancet,  1899,  ii,  261. 


488  DA  COSTA :  diseases  of  the  mediastinum 

Koranyi's  elaborate  studies  on  the  vertebral  percussion  zones.*  In 
passing,  it  is  of  interest  to  recall  the  fact  that  almost  half  a  century 
ago  Piorry'  advocated  "pleximetry  of  the  spine,"  and  described  in 
this  connection  a  vertical  band  of  universal  vertebral  dulness! 
Obviously,  this  cardinal  error  in  acoustics  is  sufficient  to  dismiss 
this  investigator's  conclusions  on  percussion  of  the  vertebrae  from 
serious  consideration 

The  subject  matter  of  this  communication  deals  primarily  with 
the  technique  of  spinal  percussion  and  the  application  of  this  method 
of  research  to  the  clinical  investigation  of  mediastinal  lesions,  which 
in  the  cases  under  consideration  consist  chiefly  of  enlarged  bronchial 
and  mediastinal  lymph  nodes  met  with  in  connection  with  tuber- 
culosis and  other  pleuropulraonary  infections,  and  which  also 
include  several  examples  of  neoplasms  implicating  the  middle  and 
posterior  mediastinal  spaces.  Lesions  such  as  these,  as  will  be 
explained  presently,  afiect  the  percussion  sound  over  the  thoracic 
vertebrae,  and  with  this  segment  of  the  spinal  column  alone  is  the 
present  paper  concerned. 

The  normal  osteal  percussion  resonance  of  the  spine  as  a  whole, 
elicited  by  rather  forcible  percussion  of  the  vertebral  spinous  pro- 
cesses, is  characterized  by  a  sound  of  well-sustained  volume  and 
duration,  of  relatively  high  pitch,  and  of  a  peculiar  osteal  quality — 
the  last  two  criteria  being  judged  by  their  comparison  with  the  pitch 
and  the  quality  of  healthy  pulmonary  resonance.  Vigorous  per- 
cussion blows,  then,  bring  out  this  type  of  resonance  along  virtually 
the  entire  length  of  the  spinal  column,  from  the  nape  of  the  neck 
to  the  coccyx,  for,  when  sharply  struck,  an  individual  spinous  pro- 
cess transmits  the  impact  to  neighboring  vertebrae,  above  and  below, 
and  the  vibrations  set  up  in  this  manner  induce  a  sonorous  tone 
whose  dominant  element  is  resonant.  This  synchronized  and 
concerted  pleximeter  action  of  the  vertebrae  under  the  action  of  a 
sharp  percussion  blow  provokes  a  general  resonance  of  the  spine, 
despite  the  possible  existence  of  certain  acoustic  factors,  which, 
were  they  not  smothered,  so  to  speak,  by  the  loud  osteal  tone, 
might  damp  less  powerful  vertebral  vibrations,  and  thus  modify 
the  percussion  findings  along  areas  of  the  spine  that  abut  upon 

'  Zeitschr.  f.  klin.  Med.,  1906,  Ix,  295.  =  Traits  de  Plessim^trisme,  Paris,  1866. 
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both  normal  and  morbid  structures  of  the  thoracic  and  abdominal 
cavities.  To  all  intents  and  purposes,  the  spinal  column  acts  as 
a  long  pleximeter,  and  the  vibrations  thereupon  set  up  by  the  per- 
cussion impact  travel  not  only  up  and  down  the  vertebrae  and 
laterally  along  the  ribs,  but  also  to  some  extent  are  conducted 
toward  and  even  into  the  organs  and  other  structures  of  the  thoracic 
and  abdominal  cavities. 

In  contrast  to  the  foregoing,  by  gentle  percussion  it  is  possible 
to  distinguish,  in  the  healthy  subject,  differences  in  the  percussion 
sounds  over  certain  areas  of  the  spine,  which  differences  are 
explained  partly  by  the  resiliency  of  the  segment  percussed,  and 
partly  by  its  proximity  to  various  pre-  and  paravertebral  structures. 
The  former  condition  (i.  e.,  the  inherent  vibratory  properties  of 
the  spine  itself)  is  an  all-important  factor  in  determining  the  char- 
acter of  the  percussion  findings  over  the  different  spinal  segments. 
The  dulness  ordinarily  afforded  by  the  cervical  region  is  to  a  large 
extent  attributable  to  such  a  cause,  for,  aside  from  other  physical 
influences,  this  part  of  the  spinal  column  is  anatomically  unfitted 
to  generate  a  resonant  sound — to  the  pleximeter  finger  it  presents 
a  short,  uneven,  concave  column  of  bone,  composed  of  compact 
vertebrffi  tipped  with  short  bifid  spines,  held  close  and  rigid  by 
a  tense  ligamentous  network,  and  improvided  with  articulating 
ribs  for  the  lateral  conduction  of  vertebral  vibrations.  On  the 
other  hand,  the  thoracic  zone  seems  peculiarly  well  adapted  to 
yield  resonance  on  percussion — to  the  pleximeter  finger  it  presents 
a  long,  even,  convex  segment  of  bone,  unaffected  by  disturbances  of 
tension  referable  to  excessive  flexion,  and  made  up  of  large  vertebrte 
having  long,  stout  spines  and  costal  paths  for  the  transmission  of 
vibrations.  The  influence  of  contiguous  structures  in  modifying 
the  spinal  percussion  sound  is  to  be  considered  in  intimate  correla- 
tion with  the  anatomical  factors  just  mentioned,  and  in  pathological 
conditions  of  the  mediastinum  such  influences  must,  naturally, 
dominate.  In  the  cervical  region,  the  tympanitic  effect  of  the 
prevertebral  air  passages  and  gullet  is  effectually  negatived  by  the 
structural  peculiarities  of  the  spine  here  existing,  so  that  the  sound 
remains  dull  so  long  as  the  percussion  impact  is  gentle,  though  a 
tinge   of  laryngotracheo-oral   tympany   is   appreciable   on   forcible 
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percussion  while  the  subject's  mouth  is  open.  The  thoracic  verte- 
brae, which  abut  anteriorly  and  laterally  upon  the  lungs,  are  con- 
sequently clear  and  resonant  on  light  percussion,  and  they  become 
increasingly  hyper-resonant  as  the  force  of  the  blow  becomes  greater. 
The  fact  that  this  normal  resonance  of  the  thoracic  spine  is  definitely 
modified  by  certain  mediastinal  diseases  demonstrates  the  advantage 
of  spinal  percussion  as  a  routine  clinical  procedure.  Lesions  of  this 
intrathoracic  space,  it  should  be  remembered,  may  impinge  against 
the  spine  so  closely  as  to  damp  its  vibrations  most  effectually,  with- 
out affecting  in  the  slightest  degree  the  percussion  sound  of  the 
thoracic  wall  proper. 

The  Normal  Spixal  Percussiox  Zone.  Percussion  of  the 
vertebral  spinous  processes  by  the  method  subsequently  to  be 
described  delimits  a  vertical  zone  overlying  the  twelve  thoracic 
vertebrae  and  affording  percussion  sounds  which  differ  acoustically 
according  to  the  situation  of  the  vertebra  percussed.  In  health, 
percussing  the  successive  spines  downward  from  the  vertebra 
prominens,  the  sound  is  frankly  dull,  the  tactile  resistance  exagger- 
ated, and  the  pitch  high  over  the  first  three,  sometimes  four,  thoracic 
spines,  below  which  level  the  remaining  eight  or  nine  thoracic  spines 
afford  clear,  low-pitched  resonance  tinged  with  a  distinctive  osteal 
quality.  With  a  hammer  and  an  ivory  pleximeter  one  can  further- 
more distinguish  certain  circumscribed  patches  of  impaired  reso- 
nance along  this  stretch  of  uniform  resonance  elicited  by  ordinary 
mediate  finger  percussion.  Thus,  Ewart^  lays  great  stress  upon 
the  isolated  dulness  of  the  fifth  thoracic  spine,  which  modification 
he  considers  an  invariable  normal  finding,  attributable  to  "the 
cessation  at  the  level  of  the  fifth  vertebra  of  the  resonant  influence 
of  the  trachea  and  to  the  replacement  of  this  resonant  influence  by 
the  dulling  influences  due  specially  to  the  infratracheal  glands." 
That  dulness  in  this  situation  is  clearly  demonstrable  in  instances 
of  bronchial  glandular  tumors  is  a  well-recognized  fact,  but  it  is 
not  easy  to  understand  how  it  is  possible  for  a  group  of  normal- 
sized  bronchial  lymph  glands  thus  locally  to  damp  the  vertebral 
vibrations,  despite  the  lost  resonance  of  the  windpipe  at  this  level. 
The  authority  just  quoted  also  speaks  of    "postcordial"  impaired 

'  Loc.  cit. 
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resonance  over  the  sLxth  and  seventh  thoracic  spines;  of  "left 
auricle"  dulness  over  the  eighth  and  ninth;  and  of  "posthepatic" 
modified  dulness  over  the  tenth  and  eleventh.  While  recognizing 
the  academic  interest  of  the  foregoing  refinements  of  the  percussion 
sound,  their  practical  service  as  diagnostic  aids  must  appear  ques- 
tionable. 

In  an  elaborate  study  of  vertebral  percussion  von  Koranyi^  has 
mapped  out  the  entire  spine,  from  occiput  to  coccyx,  into  five  separate 
zones,  each  of  which,  he  asserts,   furnishes  distinctive   percussion 


Normal  percussion  zones  of  the  thoracic  spine.  Impaired  resonance  and  increased 
tactile  resistance  from  1  to  3  or  4  spinous  processes;  clear  osteal  resonance  from  4  or  5  to 
12  spines. 

findings.  In  brief,  these  zones,  with  the  sounds  therein  obtainable, 
with  identical  percussion  technique,  are  as  follows:  (1)  1  to  7 
cervical,  dulness;  (2)  1  to  4  thoracic,  dulness  blending  below  with 
impaired  resonance;  (3)  5  to  11  thoracic,  clear  resonance;  (4) 
12  thoracic  to  5  lumbar,  dulness  progressively  diminishing  until 
tympany  appears  over  the  last  lumbar  spine;  (5)  sacrum  and  coccyx, 
tympany.  The  foregoing  zones,  it  will  be  noted,  take  into  account 
the  whole  extent  of  the  spinal  column,  and  constitute  a  somewhat 
more  formidable  and  complicated  percussion  map  than  is  necessary 
for  routine   clinical  work.     Of  the   five   dift'erent   zones   outlined, 

'  Loc.  cit. 
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but  two  (the  cervical  and  the  thoracic)  can  be  depended  upon 
invariably  to  show  definite  findings,  and  of  these  two  the  cervical, 
being  so  far  removed  from  the  predominant  influence  of  the  pul- 
monary structure,  can  safely  be  dispensed  with,  save  under  most 
exceptional  circumstances.  The  lumbar  and  sacral  segments, 
whose  physiological  tympany  is  so  materially  interfered  with  by  the 
dulling  action  of  solid  matter  within  the  bowel,  do  not  enter  into 
the  consideration  of  mediastinal  affections,  and  in  the  investigation 
of  lesions  of  the  abdominal  organs  which  should  impair  the  tympany 
of  this  lower  vertebral  zone  the  percussion  findings  of  this  level 
must  needs  be  interpreted  with  great  caution,  for  the  reason  just 
specified. 

The  accompanying  illustration  shows  the  two  spinal  zones  corre- 
sponding to  the  cervical  and  thoracic  vertebrae,  to  be  reckoned  with 
in  dealing  with  the  diagnosis  of  mediastinal  disease. 

Technique  of  Spinal  Percussion.  In  order  to  obtain  inter- 
pretable  data  from  spinal  percussion  one  must  observe  consistently 
certain  details  of  technique  relating  chiefly  to  the  subject's  posture 
and  to  the  method  of  eliciting  the  percussion  sounds.  As  a  preface 
to  remarks  on  this  score,  it  should  be  stated  that  it  is  useless  to 
attempt  the  accurate  percussion  of  a  diseased  spinal  column,  the 
pleximeter  action  of  which  is  interfered  with  by  various  inflamma- 
tory processes  and  deformities  affecting  the  osseous  structure  and 
its  vibratory  properties.  The  latter  are  also  altered  in  thoraces 
having  such  an  unnatural  convexity  of  the  vertebral  extremity  of 
the  ribs  that  the  spine  lies  in  a  deep  gutter  walled  on  either  side  by 
a  high  costal  ridge.  Excessive  rigidity  and  overdevelopment  of 
the  musculature  (especially  of  the  vertebral,  vertebrocostal,  and 
vertebroscapular  groups)  are  two  additional  bars  to  successful 
percussion  of  the  spine,  and  it  is  quite  obvious  that  a  generous 
layer  of  fat  upon  the  back  must  have  a  similar  effect. 

The  subject's  posture  must  be  such  as  perfectly  to  relax  both 
the  vertebral  muscles  and  the  interspinous  ligaments,  to  insure 
which  the  patient  should  sit  upon  a  cushioned  stool  (or  upon  a  chair, 
facing  its  back),  with  the  trunk  inclined  forward  so  that  the  crossed 
arms  repose  lightly  upon  the  knees,  and  with  the  head  bent  forward  at 
an  angle  of  about  50  degrees  from  the  spinal  column.    In  this  position 
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mistakes  due  to  undue  spinal  rigidity  from  musculoligamentous 
tension  need  not  be  feared.  On  tiie  contrary,  when  the  subject 
sits  upon  a  hard  stool  or  stands  upright  the  spine  must  be  subject 
to  the  increased  tension  inseparable  from  the  proper  maintenance 
of  the  given  posture.  It  is,  of  course,  manifestly  impracticable 
to  percuss  the  spine  with  the  subject  lying  in  lateral  decubitus. 

Mediate  finger  percussion,  as  ordinarily  practised,  is  the  most 
satisfactory  method  of  percussing  the  spine,  the  stroke  being  directed 
so  as  to  fall  upon  the  dorsum  of  the  pleximeter  finger  applied  indi- 
vidually to  the  tips  of  the  spinous  processes,  beginning  at  the  first 
thoracic  vertebra  and  thence  percussing  downward  toward  the  hyper- 
resonance  of  the  lumbar  segment.  The  stroke  should  be  delivered 
somewhat  sharply,  but,  and  this  detail  is  all  important,  with  mod- 
erate force,  the  exact  degree  of  which  can  be  determined  only  by 
personal  experience.  Too  much  force  may  bring  out  a  confusing 
h^-per-resonance  which  wholly  masks  the  dulness  actually  existing; 
too  little  force  may  fail  to  demonstrate  anything  tangible.  Some 
idea  of  the  proper  degree  of  force  to  be  used  can  be  obtained  by 
percussing,  with  strokes  progressively  increasing  in  strength,  the 
spinous  processes  at  the  level  of  the  inferior  scapular  angle,  until 
the  spine  emits  a  clear,  sonorous,  resonant  tone  and  at  the  same 
time  conveys  to  the  pleximeter  finger  a  sense  of  moderate  resiliency 
at  the  moment  the  percussion  impact  occurs.  With  precisely  the 
same  technique,  percussion  of  the  cervical  and  upper  two  thoracic 
spines  should,  under  normal  conditions,  produce  high-pitched 
dulness  with  unmistakably  increased  tactile  resistance.  In  judging 
the  character  of  the  vertebral  percussion  findings,  the  resistance 
appreciated  by  the  pleximeter  finger  is  a  far  surer  guide  than  the 
sound  produced  by  the  percussion  impact,  in  view  of  which  fact  it 
follows  that  the  method  of  mediate  finger  percussion  is  preferable  to 
instrumental  percussion  with  a  hammer  and  an  ivory  or  a  metal  plate. 

Summary  of  Case  Reports.  The  twenty  mediastinal  cases 
herewith  presented  to  illustrate  the  utility  of  spinal  percussion 
were  selected  from  some  300  odd  records  of  examinations  made 
during  the  past  two  years  in  routine  hospital  practice.  The  indi- 
vidual percussion  findings  in  these  cases  are  herewith  summarized, 
with  a  brief  resume  of  the  clinical  histories. 


I 
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Case  I, — Mary  S.,  tuberculous  lymphadenitis  of  cervical  and 
tracheobronchial  glands;  persistent  venous  congestion  of  upper 
thorax  and  neck;  cough,  dyspnoea,  and  symptoms  referable  to 
pressure  upon  trachea,  primary  bronchi,  superior  vena  cava,  and 
pneumogastric  nerves.  Absolute  dulness  and  greatly  increased 
pleximeter  resistance  from  1  to  5  thoracic  spines,  below  which  per- 
cussion yields  loud  sonorous  hyper-resonance. 

Case  II. — James  S.,  tracheobronchial  glandular  enlargement; 
tuberculous  infiltration  (disseminated)  of  both  lungs;  small  sero- 
fibrinous effusion  in  left  pleural  cavity.  Frank  dulness  from  1  to 
3  thoracic  spines,  with  impaired  osteal  resonance  over  the  vertebral 
column  from  4  to  8  thoracic  vertebrce.  Grocco's  paravertebral  dull 
triangle  not  demonstrable. 

Case  III. — ^Rebecca  S.,  disseminated  lymphadenitis  of  cervical, 
supraclavicular,  and  mediastinal  glands;  postural  congestion  and 
tumefaction  of  head,  neck,  and  arms;  dilatation  of  superficial  veins 
of  upper  thorax,  neck,  and  face;  pressure  symptoms  relating  to 
trachea,  bronchi,  superior  vena  cava,  and  inferior  laryngeal  nerve. 
Uniform  osteal  dulness  from  1  to  5  thoracic  spines,  with  clear  reso- 
nance over  the  remaining  vertebrce  of  the  interscapular  zone. 

Case  IV. — Elizabeth  S.,  mediastinal  and  cervical  adenitis; 
chronic  ulcerative  phthisis;  bilateral  pulmonary  emphysema. 
Striking  didness  over  1  thoracic  spine;  hyper-resonance  over  2,  3, 
and  4  spines;  dulness  over  5  and  6  spines;  normal  osteal  resonance 
over  7  and  8  spines;  impaired  resonance  over  remaining  (9  to  12) 
spinous  processes  of  thoracic  zone. 

Case  V. — Annie  K.,  enlarged  bronchial  glands;  chronic  ulcerative 
phthisis;  chronic  adhesive  pleurisy  of  left  pleura.  Uniform  dulness^ 
from  1  to  5  thoracic  spines,  with  clear,  low-pitched  tympanitic  reso- 
nance of  osteal  quality  from  6  to  12  processes. 

Case  VI. — John  D.,  enlarged  bronchial  glands;  chronic  fibroid 
phthisis.  Dulness  over  1  thoracic  spine;  resonance  over  2  and  3 
spines;  dulness  from  4  to  6  spines;  thence  downward  to  12,  normal 
osteal  resonance. 

Case  VII. — William  R.,  mediastinal  adenitis;  tumefaction  of 
face  and  neck;  substernal  and  interscapular  pain;  dyspnoea;  cough. 
Impaired  resonance  over  1  and  2  thoracic  spines;  striking  dulness 
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and  increased  pleximeter  resistance  over  3,  4,  and  5  spines;  normal 
osteal  resonance  over  remainder  of  thoracic  zone. 

Case  VIII. — Ella  E.,  tuberculous  adenitis  of  cervical,  axillary, 
and  tracheobronchial  glands;  bilateral  dry  pleurisy;  permanent 
jugular  engorgement;  postural  congestion  of  face  and  neck;  dyspnoea, 
cough,  and  mucopurulent  sputum;  constant  pleural  pain.  Dulness 
from  1  to  6  thoracic  spines,  with  normal  osteal  resonance  thence 
doionward  to  base  of  thoracic  zone. 

Case  IX. — Margaret  T.,  enlarged  bronchial  glands;  small  effusion 
in  left  pleural  cavity;  paroxysmal  attacks  of  dyspnoea,  dry  cough, 
vertigo,  and  syncope;  substernal  and  epigastric  pain;  bulging  of 
left  parasternal  region;  enlargement  of  superficial  veins  of  upper 
thorax.  Frank  didness  and  greatly  increased  pleximeter  resistance 
from  1  to  Q  thoracic  spines;  impaired  resonance  over  7  a7id  8;  dulness 
{Grocco's)  from  9  to  12  spines. 

Case  X. — John  K.,  enlarged  bronchial  glands;  cardiac  hyper- 
trophy; right  lateral  cardiac  displacement;  small  serofibrinous 
effusion  in  left  pleural  cavity;  constant  thoracic  pain,  suppressed 
dry  cough,  dyspnoea,  and  shallow  respiration.  Uniform  didness 
from  I  to  3  thoracic  spines;  vertical  (spinal)  limb  of  Grocco's  triangle 
extends  from  9  to  11  spines;  intermediate  spinous  processes  (4  to  8) 
afford  loud  hyper-resonance. 

Case  XI. — James  H.,  enlarged  bronchial  glands;  chronic  adhesive 
pleurisy  of  both  pleurse.  Uniform  dulness  from  1  to  4  thoracic 
spines,  with  decidedly  impaired  resonance  over  lower  four  spinous 
proces.ses  of  the  interscapular  region. 

Case  XII. — George  R.,  enlarged  bronchial  glands;  bilateral 
disseminated  pulmonary  fibrosis  and  hypertrophic  emphysema; 
cardiac  dilatation;  habitual  cyanosis;  paroxysms  of  precordial  pain, 
orthopnoea,  deep  cyanosis,  and  vertigo.  Impaired  resonance  (but 
no  absolute  didness)  from  1  to  6  thoracic  spines,  insensibly  blending 
with  hyper-resonance  over  the  lower  six  processes  of  this  zone. 

Case  XIII. — William  C,  mediastinal  neoplasm;  bronchial  com- 
pression; recurrent  laryngeal  nerve  irritation;  dyspnoea,  tracheal 
tugging,  laryngeal  voice,  substernal  pain,  "brassy"  cough,  acute 
paroxysms  of  cyanosis,  orthopnoea,  and  cough  excited  by  physical 
exertion  and  by  forward  inclination  of  the  trunk.     Uniform  dulness 
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from  1/08  thoracic  spines,  the  greatest  degree  of  impairment  being 
over  the  upper  six  vertebral  processes. 

Case  XIV. — Robert  B.,  mediastinal  gumma;  postural  congestion 
and  tumefaction  of  face,  neck,  and  arms;  dilatation  and  unnatural 
tortuosity  of  superficial  veins  of  head,  trunk,  and  arms;  pressure 
symptoms  referable  to  oesophagus,  trachea,  bronchi,  superior  vena 
cava,  and  vagus;  bulging  of  sternum  and  of  left  parasternal  region; 
downward  and  left  lateral  cardiac  displacement.  Uniform  absolute 
dulness  from  1  to  8  tfioracic  spines,  with  conspicuous  exaggeration 
of  pleximeter  resistance  over  the  entire  thoracic  zone. 

Case  XV. — John  B.,  fibroid  (?)  tumor  of  middle  and  posterior 
mediastinal  spaces;  downward  and  left  lateral  cardiac  displacement; 
compensatory  dilatation  of  upper  left  pulmonary  lobe;  paroxysmal 
cough,  dyspnoea,  and  shallow  respiration;  habitual  laryngeal  voice; 
constant  substernal  pain.  Spinal  dulness  extends  uniformly  from 
1  to  8  thoracic  spines,  the  impaired  resonance  and  increased  resistance 
being  especially  conspicuous  over  the  0  and  6  spines. 

Case  XVI. — Edward  K.,  Hodgkin's  disease;  enlarged  mediastinal 
glands;  progressive  enlargement  of  cervical,  axillary,  and  inguinal 
glands;  symptoms  of  bronchial  and  venous  compression.  Dulness 
and  greatly  exaggerated  pleximeter  resistance  from  1  to  7  thoracic 
spines. 

Case  XVII. — John  S.,  myelogenous  leukemia;  enlarged  medias- 
tinal glands;  splenic  tumor  51  x  36  cm.;  upward  displacement 
of  heart  and  of  left  phrenic  dome.  Impaired  resonance  from  2  to 
8  thoracic  spines,  with  an  unnaturally  high-pitched  and  clear  per- 
cussion sound  over  1  thoracic  spine. 

Case  XVIII. — Henrietta  S.,  myelogenous  leukemia;  enlarged 
mediastinal  glands;  splenic  tumor  42.5  x  26  cm.;  retrodisplacement 
of  heart.  Dulness  over  1,  2,  arid  3  thoracic  spines;  clear  resonance 
over  4  and  5;  impaired  resonance  and  increased  pleximeter  resistance 
over  6,  7,  and  8;  frank  dulness  from  9  to  12  thoracic  spines. 

Case  XIX. — Laura  F.,  myelogenous  leukemia;  enlarged  medias- 
tinal glands;  splenic  tumor  30  x  22.5  cm.;  cough,  dyspnoea,  and 
other  signs  of  tracheobronchial  pressure.  Impaired  resonance  and 
increased  pleximeter  resistance  from  1  to  5  thoracic  spines,  with  clear 
percussion  soutid  below  the  latter  level. 
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Case  XX. — Henrv  S.,  lymphatic  leukemia;  enlarged  mediastinal 
glands;  splenic  tumor  38  x  21  cm.;  enlarged  cervical,  axillarv,  and 
inguinal  glands.  Impaired  resonance  froin  1  fo  4  thoracic  spines; 
resonance  over  5  and  (3;  duin ess  from  7  to  12  spines. 

In  the  above  cases  the  diagnosis  of  the  mediastinal  affection  was 
verified  by  an  a*-ray  examination,  as  a  supplement  to  the  evidence 
presented  by  the  patient's  symptoms  and  by  the  more  familiar 
mural  physical  signs.  The  last  two  sources  of  information  were 
suflBcient  to  warrant  almost  certain  clinical  opinions  in  eleven  of  the 
ca^es  (Cases  I,  III,  VII,  VIII,  IX,  XII,  XIII,  XIV,  XV,  XVI,  XIX), 
and  in  these  the  vertebral  percussion  findings  were  confirmative 
of  the  other  objective  symptoms,  save  in  a  single  instance  (Case 
XII),  in  which,  despite  a  pertinent  clinical  picture  and  a  convincing 
radiograph,  careful  percussion  of  the  upper  part  of  the  thoracic 
spine  afforded  nothing  more  than  a  modification  of  the  osteal 
resonance.  This  discrepancy,  for  lack  of  a  more  tangible  cause, 
seems  best  explained  by  assuming  that  the  subject's  concomitant 
emphysema,  which  was  typically  developed,  must  have  exerted  a 
disproportionately  hyper-resonating  influence  on  the  spinal  vibra- 
tions. This  influence,  it  may  be  added,  was  readily  demonstrable 
by  percussing  the  vertebral  column  immediately  below  the  strip  of 
interscapular  impairment.  The  predominant  effect  of  emphy- 
sematous hyper-resonance  upon  the  spinal  percussion  sound  is 
clearly  shown  by  Case  IV,  which  afforded  a  zone  of  excessive 
resonance  at  the  levels  of  the  second,  third,  and  fourth 
thoracic  spines.  INIuch  the  same  peculiarity  is  also  shown,  though 
somewhat  less  conspicuously,  by  Cases  VI,  X,  and  XII,  but 
only  in  the  last  instance  did  the  physical  signs  spell  h%'pertrophic 
emphysema.  It  is  conceivable,  however,  that  the  dulling  effect  of  an 
intrathoracic  solid  mass  may  be  more  or  less  negatived  by  the  inter- 
position of  areas  of  compensatory  vesicular  dilation  affecting  the 
inner  and  posterior  pulmonary  borders — which  assumption,  if  true, 
must  largely  invalidate  the  real  usefulness  of  spinal  percussion  in 
emphysematous  subjects. 

To  sum  up  the  advantages  of  spinal  percussion  in  the  study  of 
various  mediastinal  lesions,  it  may  be  concluded  that  the  method 
is  distinctly  useful,  particularly  in   that  class  of  cases  presenting 
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indefinite  pressure  symptoms  and  mural  signs,  and  that  it  also  has 
a  certain  corroborative  value  in  the  face  of  a  more  tangible  clin- 
ical picture.  In  the  former  category  belong  those  very  frequent 
examples  of  enlarged  bronchial  and  mediastinal  glands,  so  fre- 
quently consecutive  to  tuberculosis  and  to  other  specific  infections, 
in  which  vague  and  puzzling  pressure  symptoms  and  physical 
signs  are  the  rule.  In  such  instances  the  discovery  of  a  dull  ver- 
tebral strip  below  the  fourth  thoracic  spine  gives  a  most  significant 
clue,  and  one  ordinarily  corroborated  by  a  subsequent  ic-ray  exam- 
ination. Mediastinal  neoplasm,  aneurysm  of  the  aortic  arch, 
tumor  of  the  oesophagus,  atelectasis,  consolidation  of  the  lung, 
and  pleural  effusion  also  may  encroach  backward  so  as  to  damp 
the  spinal  sonorousness,  and  these  lesions  should  always  be  taken  into 
account  as  potential  factors  of  unnatural  dulness  over  the  thoracic 
vertebrae. 


ADIPOSIS    AND    LIPOMATOSIS,    CONSIDERED    IN 

REFERENCE    TO    THEIR    CONSTITUTIONAL 

RELATIONS  AND  SY:MPT0MAT0L0GY.^ 


By  IRVING  PHILLIPS  LYON,  M.D., 

OF    BUFFALO. 


CONCLUSIOXS. 


In  brief,  the  following  facts  and  conclusions  may  be  stated: 

1.  A  series  of  nineteen  personal  observations,  embracing  a  wide 
variety  of  cases,  is  recorded. 

2.  The  following  clinical  groups  of  fatty  deposit  are  considered: 
(1)  Dercum's  syndrome  (adiposis  dolorosa);  (2)  simple  adiposity 
or  obesity;  (3)  nodular  circumscribed  lipomatosis,  solitary,  multiple, 
or  symmetrical;  (4)  diffuse  symmetrical  lipomatosis,  including 
fatneck  (!Madelung);  (5)  neuropathic  oedema,  pseudo-oedema, 
pseudolipoma,  lipoma;  (6)  adipositas  cerebralis,  including  Froh- 
lich's  syndrome. 

3.  These  several  clinical  groups  are  compared  with  one  another, 
and  especially  with  Dercum's  syndrome,  adiposis  dolorosa,  in 
reference  to  their  clinical  symptomatology,  constitutional  relations, 
pathology,  etiology,  and  treatment.  In  these  respects  they  are 
thought  to  be  not  only  closely  related  but  essentially  identical, 
being  only  variations  of  a  common  morbid  process.  They  do  not 
constitute  clearly  defined  entities,  but  rather  varieties,  phases,  or 
case  groups  of  a  common  morbid  process.  They  often  blend 
with  one  another  and  exhibit  common  features,  so  that  individual 
cases  cannot  be  exactly  classified  in  any  single  group. 

'  Presented  in  abstract.  On  account  of  the  great  length  of  this  paper  publication  in 
these  Transactions  is  limited  to  only  the  author's  conclusions. 
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4.  Dercum's  syndrome  characterizes  certain  cases  selected  from 
all  groups,  and  is  not  a  clinical  or  pathological  entity. 

5.  Frohlich's  syndrome  is  not  an  entity,  but  merely  a  grouping 
of  special  symptoms  in  selected  cases. 

6.  Diffuse  symmetrical  lipomatosis,  including  "fetthals"  (Made- 
lung),  or  "  adeno-lipomatose  symetrique  a  predominance  cervicale" 
(Launois  and  Bensaude),  is  shown  to  have  no  special  pathogenic 
relations  with  lymphatic  tissues,  and  the  designation  adenolipo- 
matosis,  applied  by  Launois  and  Bensaude  and  most  subsequent 
writers,  is  consequently  unjustified  and  should  be  abandoned.  The 
symptomatology  is  that  of  the  other  groups,  some  cases  showing 
the  full  picture  of  Dercum's  syndrome. 

7.  Nodular,  circumscribed,  encapsulated  lipomatosis,  whether 
solitary,  multiple,  or  symmetrical,  is  characterized  chiefly  by  the  dis- 
creteness of  the  fatty  deposits  and  the  investment  of  connective 
tissue.  These  features  determine  only  a  variety,  shared  partly  by 
cases  belonging  to  other  groups.  The  general  symptomatology 
is  similar  to  that  of  the  other  groups,  many  cases  agreeing  in  all 
respects  with  Dercum's  syndrome. 

8.  Neuropathic  oedema,  pseudo-oedema,  pseudolipoma,  and  lipoma 
have  been  described  chiefly  by  French  writers,  who  represent  them 
as  stages  of  evolution  in  a  common  morbid  process.  Their  symp- 
tomatology is  that  common  to  all  groups.  Some  of  the  cases  agree 
essentially  with  Dercum's  syndrome.  They  are  poorly  classified 
and  probably  represent  only  variations. 

9.  All  the  groups  show  a  strong  tendency  to  be  characterized 
by  constitutional  symptoms  embracing  a  wide  variety.  It  is  out 
of  these  symptoms  that  certain  ones  have  been  selected  and  attributed 
to  certain  syndrome  case  groups.  But  the  same  symptoms  in 
every  possible  variation  and  combination  are  common  to  all  the 
groups. 

10.  These  symptoms  include  especially  many  psychic,  sensory, 
motor,  vasomotor,  secretory,  and  trophic  manifestations. 

11.  Special  attention  is  called  to  various  arthralgic  and  arthritic 
and  neuralgic  and  neuritic  manifestations  as  belonging  to  the  con- 
stitutional symptomatology  of  the  morbid  process. 

12.  The   etiology   of   the   process,    thus   broadly   considered,    is 
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unknown.  Only  two  views,  connecting  the  process  with  disturb- 
ances of  the  nervous  system  or  of  the  glands  of  internal  secretion, 
seem  broad  enough  to  harmonize  with  all  the  facts.  These  two 
views  are  not  necessarily  opposed,  but  can  be  resolved  into  one 
by  assuming  that  the  nervous  system  is  secondarily  disturbed  by 
primary  disturbances  in  the  glands  of  internal  secretion. 

13.  The  pathological  findings  in  the  few  cases  that  have  come 
to  autopsy  suggest  the  view  that  the  process  is  related  to  alterations 
in  the  glands  of  internal  secretion.  INIany  of  these  glands  have 
been  found  altered. 

14.  Special  importance  has  been  attached  by  many  writers  to 
the  pituitary  gland  in  the  pathogenesis,  but  the  facts  at  present 
known  do  not  justify  the  assumption  that  this  gland  is  primarily 
and  exclusively  concerned  in  the  process. 

15.  The  complex  mutual  relations  between  all  of  these  glands 
are  considered  and  the  possibility  suggested  that  one  or  more  or 
all  of  them  may  be  concerned  in  the  pathogenesis,  and  that  the 
variation  in  the  symptomatology  of  the  different  groups  and  cases 
may  depend  upon  the  varying  degree  of  involvement  of  these  several 
glands  and  the  nervous  system. 

16.  Heredity  as  a  factor  in  the  etiology  is  pointed  out  and  the 
cases  exhibiting  this  relation  are  reviewed. 

17.  The  treatment  is  unsatisfactory.  Thyroid  preparations 
have  given  the  best  results.  Other  forms  of  glandular  therapy 
should  be  tried. 


FURTHER  STUDIES  ON  THE  INFLUENCE  OF  THE 
DUCTLESS  GLANDS  ON  THE  PANCREAS/ 


By  RALPH  PEMBERTON,  M.D.,  .\nd  J.  E.  SWEET,  M.D., 

OF    PHILADELPHIA 


In  some  recent  contributions^  we  published  the  results  of  investi- 
gation, extending  over  about  two  years,  upon  pancreatic  activity, 
which  led,  among  other  conclusions,  to  the  following: 

The  suprarenal  and  pituitary  bodies  of  dogs  contain  something 
which,  upon  injection  into  other  dogs,  inhibits  the  flow  from  the 
pancreas  when  excited  by  secretin.  This  inhibitory  substance 
can  be  extracted  by  salt  solution,  and  has  been  found  as  yet  in  no 
other  tissue  of  the  body. 

Inhibition  occurs  whether  the  extracts  be  injected  before,  coin- 
cidently  with,  or  after  the  injection  of  secretin,  and  we  ventured 
the  tentative  view  that  it  was  independent  of  the  general  blood 

pressure. 

Our  method  of  recording  the  flow  from  the  pancreas  is  by  means 
of  a  granulated  cannula  in  the  duct  of  Wirsung.  As  the  juice  flows 
past  the  divisions  on  the  cannula  its  motion  is  recorded  on  the  base 
line  of  a  revolving  drum  supplied  with  a  so-called  endless  roll  of 
paper.  Coincident  tracings  are  taken  of  the  blood  pressure,  the 
respirations,  and  the  time  in  seconds.  (For  details  of  technique, 
see  reference.) 

We  have  this  year  extended  our  observations,  and  have  found 
beyond  question  that  the  inhibition  of   the  pancreatic  flow  seen 

1  Presented  by  D.  L.  Edsall,  M.D.,  from  the  Woodward  Fellowship  in  Physiological 
Chemistry,  Pepper  Laboratory  of  Clinical  Medicine,  and  the  S.  Weir  Mitchell  Laboratory 
of  Physiology,  University  of  Pennsylvania. 

2  The  Inhibition  of  Pancreatic  Activity  by  Extracts  of  Suprarenal  and  Pituitary  Bodies, 
by  Ralph  Pemberton,  M.D.,  and  J.  Edwin  Sweet,  M.D.,  Archives  of  Internal  Medicine, 
August,  1903,  and  October,  1908. 
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after  adrenalin  at  least  is  independent  of  the  systemic  rise  in  blood 
pressure.  Edmunds^  has  recently  repeated  some  of  our  work,  and 
has  obtained  the  same  general  results,  but  differs  from  us  in  that  he 
ascribes  the  inhibition  solely  to  the  rise  of  pressure.  Now,  we  have 
many  records  in  which  after  an  inhibiting  injection  of  adrenalin  the 
blood  pressure  has  been  made  to  fall  by  an  exciting  dose  of  secretin 
to  below  its  normal  level,  and  yet  no  adequate  response  has  been 
obtained  even  following  a  second  or  third  injection.  In  other  words, 
the  inhibition  may  persist  a  variable  time,  even  though  the  systemic 
blood  pressure  has  fallen  to  normal  or  considerably  below.  In  all 
such  experimentation  it  is  evident  that  a  certain  balance  between  the 
amounts  of  the  two  factors  must  be  found  and  maintained;  a  very 
large  amount  of  secretin,  relative  to  the  amount  of  adrenalin,  may 
completely  mask  the  inhibition  exhibited  by  the  latter  under  the  con- 
ditions of  a  balanced  experiment.  ]Making  use  of  disproportionate 
quantities,  it  is  frequently  possible  to  obtain,  with  large  or  even 
with  moderate  amounts  of  secretin,  an  active  pancreatic  flow  when 
the  blood  pressure  is  raised  to  its  maximum  by  adrenalin,  showing, 
it  would  seem  to  us,  that,  an  increased  blood  pressure  alone  does 
not  explain  the  inhibition  by  adrenalin.  Also  transfusion  of  the 
blood  of  a  healthy  dog  does  not  modify  at  all  the  flow  from  the 
pancreas,  even  though  the  vascular  system  be  engorged  and  the 
pressure  made  to  rise  by  that  means,  as  will  be  noted  again. 

Furthermore,  in  using  preparations  of  our  own  manufacture  and 
comparing  them  with  a  commercial  standard,  we  have  noticed  that 
solutions  of  suprarenal  extract  which  raise  the  blood  pressure  to 
identical  heights  may  exercise  different  effects  upon  the  pancreas, 
suggesting  again  that  there  is  some  factor  at  stake  other  than  the 
rise  in  blood  pressure.  Certain  extraneous  substances,  as  nicotine, 
may  produce  somewhat  similar  results,  but  the  point  of  importance 
in  this  connection  is,  that  the  body  itself  should  contain  agents  of 
this  nature.  The  exact  modus  operandi  and  the  variety  of  ex- 
traneous factors  which  can  so  operate  are  manifestly  of  importance 
secondary  to  establishing  the  fact  that  such  an  interglandular 
correlation  of  action  exists.     We  will  refer  to  this  later. 

As  a  further  extension  of  our  studies  we  investigated  the  (juestion 

•  Journal  of  Pharmacology  and  Experimental  Tlierapeutics,  1909,  vol.  i,  No.  1. 
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of  whether  the  inhibition  from  adrenahn  and  pituitary  extracts 
also  occurs  when  the  pancreas  is  excited  by  means  other  than 
secretin.  We  have  yet  to  try  in  this  connection  the  effects  of  the 
suprarenal  and  the  pituitary  extract  after  stimulation  of  the  pan- 
creas by  gastric  chyme  obtained  from  a  fistula  in  an  otherwise 
sound  dog;  but  whatever  the  result  of  this  may  be,  it  is  clear  that 
these  inhibitory  agents  exercise  the  same  influence  upon  the  flow 
which  follows  the  introduction  into  the  duodenum  of  HCl  as  upon 
that  following  secretin.  It  is  unnecessary  to  repeat  here  the 
details  of  our  technique  in  establishing  and  measuring  the  flow 
of  pancreatic  juice  and  its  inhibition.  They  are  essentially  as 
given  in  our  past  contribution  on  this  topic.^  Under  these  circum- 
stances of  stimulation  by  HCl  the  glandular  activity  is  longer 
continued,  slower  to  occur,  and  less  violent,  but  inhibition  is  appar- 
ently as  marked  as  at  other  times.  Secretion  from  this  stimulus 
is  of  course  not  accompanied  by  a  fall  of  blood  pressure. 

It  is  also  plain  that  the  properties  of  adrenalin  under  discussion 
are  probably  features  of  the  large  molecule  to  which  the  blood 
pressure  raising  principle  is  ascribed.  This  seems  evident  as  the 
result  of  some  work  with  a  synthetic  suprarenal  extract  under  the 
name  of  suprarenin,  which  is  stated  to  be  a  chemical  compound 
corresponding  identically  with  the  active  features  of  adrenalin  and 
having  the  same  generally  recognized  properties. 

From  it  we  obtained  the  same  results  as  those  which  followed 
the  use  of  the  ordinary  gland  extract — slowing  of  the  pancreatic 
flow  after  excitation,  together  with  inhibition  when  given  before 
stimulation. 

In  the  course  of  some  experiments,  as  yet  incomplete,  connected 
with  the  transfusion  of  diabetic  blood,  we  have  succeeded  in  trans- 
fusing a  pancreas  which  was  bodily  removed,  together  with  the 
intestines  and  portal  vein,  from  a  previously  sound  dog.  A  cannula 
was  placed  as  usual  into  the  common  duct,  the  eviscerated  organs 
were  placed  in  warm  salt  solution,  and  anastomosis  was  established 
between  the  aorta  and  the  two  portal  veins  just  mentioned,  upon 


I  Loc.  eit.,  and  also  Experimental  Observation  on  Secretin  with  Special  Reference  to 
Diabetes  and  Malnutrition,'  by  J.  Edwin  Sweet,  M.D.,  and  Ralph  Pemberton,  M.D., 
Archives  of  Internal  Medicine,  February,   1908. 
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the  one  hand,  and  the  carotid  and  jugular  respectively  of  another 
sound  dog  upon  the  other.  A  cannula  was  also  placed  in  the  pan- 
creatic duct  of  the  second  dog.  An  injection  of  secretin  into  the 
donor  caused  the  pancreas  of  each  dog  to  respond  distinctly. 

Again,  as  referred  to  earlier,  the  carotid  of  one  healthy  dog  was 
united  with  the  femoral  of  another  dog  whose  pancreas  was  under 
observation,  and  while  the  gland  was  responding  actively  to  secretin, 
thousrh  not  violentlv,  blood  was  allowed  to  flow  from  the  donor.  The 
manometer  in  the  femoral  artery  of  the  recipient  showed  a  rise  of 
blood  pressure,  and  after  subsidence  of  the  pancreatic  activity,  while 
blood  was  still  flowing  in,  other  injections  of  secretin  were  given,  but 
always  with  the  same  results.  The  response  seemed  to  bear  no  rela- 
tion to  the  rise  of  blood  pressure  thus  obtained.  Upon  exsanguina- 
tion  of  the  donor  the  recipient  was  killed  and  its  tissues  found  to  be  in 
the  highest  degree  hemorrhagic  and  everywhere  greatly  congested. 
Notwithstanding  this,  the  pancreatic  juice  had  flowed  freely  until 
almost  the  very  end.  The  actual  rise  in  blood  pressure  was  not 
as  great  as  is  generally  seen  after  adrenalin,  but  was  comparable 
to  some  instances  where  we  have  had  inhibition.  It,  therefore, 
becomes  plain  that  if  inhibition  be  accredited  to  a  rise  of  blood 
pressure,  the  rise  must  be  local  at  the  pancreas,  producing  some 
majiner  of  injury  to  the  secreting  structures,  and  must  be  quite 
independent  of  the  general  pressure.  Much  evidence  opposes 
this  hypothesis,  that  a  rise  in  blood  pressure  is  the  sole  agent,  and 
only  recently  it  has  been  shown,  for  example,  that  adrenalin  actually 
antagonizes  the  inhibitory  action  of  atropine  upon  the  secretory 
glands  of  the  skin  and  so  far  fails,  itself,  to  inhibit  activity  that  the 
atropin  administered  can  be  detected  in  an  increased  secretion. 

After  investigating  some  of  the  factors  which  may  produce  in- 
hibition of  pancreatic  secretion  Edmunds  considers  stimulation 
of  the  splanchnics  and  says  the  following:  "The  result  pro- 
duced (by  stimulation  of  the  splanchnics)  was  a  great  increase  in 
pressure  and  inhibition  of  the  secretion.  The  changes  were  almost 
the  same  as  those  brought  about  by  asphyxia  in  that  the  effect 
comes  on  more  slowly  than  with  the  drugs  and  is  not  nearly  as 
complete,  even  when  the  blood  pressure  may  be  raised  to  an  equal 
extent.     In  one  instance  there  was  verv  little  retardation,  but  in 
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every  other  trial  if  the  period  of  stimulation  was  continued  more  than 
a  minute  the  rate  of  secretion  was  reduced  from  25  to  50  per  cent. 

"  If  the  inhibition  is  due  merely  to  change  in  the  circulation,  one 
point  which  is  not  quite  clear  is  that  although  the  blood  pressure 
may  be  raised  to  the  same  height  by  chemical  action  or  by  nerve 
stimulation,  yet  the  inhibition  which  is  produced  by  adrenalin  or 
by  nicotine  is  very  much  more  complete  than  that  produced  through 
asphyxia  or  electrical  stimulation.  The  most  resonable  explana- 
tion which  suggests  itself  is  that  the  two  drugs  may  cause  more 
constriction  of  the  vessels  of  the  pancreas  than  does  splanchnic 
stimulation,  and  thus  greater  anemia  results  from  their  use." 

Several  points  here  require  consideration.  In  the  first  place, 
Edmunds  records,  with  a  tracing,  an  instance  of  a  great  increase 
in  blood  pressure  with  inhibition,  and  says  that  the  effect  (inhibi- 
tion) comes  on  more  slowly  than  with  drugs  and  is  not  nearly  as 
complete,  even  when  the  blood  pressure  is  raised  to  an  equal  extent. 
This  has  been  exactly  our  contention,  that  agents  with  similar 
power  of  raising  blood  pressure  do  not  necessarily  exercise  the  same 
amount  of  inhibition;  and  such  an  observation  strongly  indicates 
that  some  other  factor  must  be  operating. 

Indeed,  Edmunds'  experiments  have  adduced  some  of  the  very 
facts  which  we  have  advanced  as  evidence  in  some  of  our  papers. 

Furthermore,  he  records  instances  of  inhibition  which  we  have 
not  felt  were  quite  worthy  of  consideration  as  such.  When  we  have 
spoken  of  inhibition,  we  have  meant  a  definite  and  unmistakable 
decrease  amounting  almost  or  quite  to  cessation  about  which  there 
could  not  be  the  slightest  doubt  whatever.  Such  cannot  be  said 
of  instances  in  which  "the  rate  of  secretion  was  reduced  25  or  50 
per  cent.,"  and  his  tracing  No.  4,  on  page  146,  advanced  in  support 
of  this  as  an  example  of  inhibition,  shows  such  a  trifling  decrease 
that  there  seems  to  be  ground  for  question  as  to  whether  it  exists 
at  all.  Such  a  record  is  in  no  sense  comparable  to  the  prompt, 
marked,  and  vigorous  inhibition  caused  by  adrenalin  or  pituitary 
extract,  not  to  mention  the  almost  total  lack  of  flow  which  occasion- 
ally succeeds  this,  even  after  repeated  injection  of  secretin;  at  that, 
Edmunds'  recorded  inhibition  was  of  a  leisurely  secretion  as  com- 
pared with  the  active  responses  which  we  have  influenced.     And 
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then,  again,  to  assume  as  he  does  in  his  last  paragraph  that  "the 
two  drugs,  adrenahn  and  nicotine,  77iay  cause  more  constriction 
of  the  vessels  of  the  pancreas  than  does  splanchnic  stimulation, 
and  thus  greater  anemia  results  from  their  use,"  merely  advances 
another  h}-pothesis  and  directs  attention  to  the  verv  phenomenon 
which  we  have  elsewhere  previously  noted. 

It  is  desirable  to  emphasize,  since  the  opposite  contention  has  been 
imputed  to  us,  that  nowhere  have  we  denied  that  inhibition  of  the 
pancreas  by  adrenahn  may  be  caused  by  a  local  change  of  blood 
pressure  at  that  organ.  Our  conclusions  were  that  such  inhibition 
was  independent  of  the  general  blood  pressure,  which  we  still  main- 
tain. We  are  personally  prepared  to  believe  that  the  former  may 
conceivably  be  the  case,  though  this  has  not  yet  been  shown. 
Incidentally  the  action  of  adrenalin  so  varies  upon  different  struc- 
tures, increasing  skin  secretion  while  it  inhibits  salivary,  for  ex- 
ample, that  no  dependable  analog}'  can  be  drawn  from  its  action 
on  any  particular  part.  It  is  manifestly  unreasonable,  as  we  else- 
where pointed  out,^  to  compare  the  effect  of  a  systemic  injection 
of  a  small  dose  of  adrenalin  into  the  jugular,  with  the  direct  appli- 
cation of  it  to  the  surface  of  the  gland,  a  comparison  that  has  been 
made  in  considering  the  pros  and  cons  of  the  question. 

In  defence  of  the  h\^othesis  of  inhibition  by  blood  pressure  alone 
it  seems  that  we  have  but  two  alternatives,  viz. : 

1.  That  the  injections  of  adrenalin  so  injure  the  tissue  of  the  pan- 
creas by  their  vasoconstriction  that  no  glandular  activity  is  possible 
(although  it  later  returns),  even  when  the  system  as  a  whole  has 
plainly  recovered. 

2.  That,  although  the  general  systemic  blood  pressure  has  been 
made  to  fall  by  exciting  doses  of  secretin  to  its  minimum,  neverthe- 
less the  bloodvessels  of  the  pancreas  are  constricted  to  their  utmost, 
and  the  local  blood  pressure  at  the  same  time  is  maintained  at  practi- 
cally its  maximum. 

Either  of  these  h^^potheses  alone  fails  of  conviction  from  the  data 
now  at  hand,  although  the  former  is  perhaps  the  more  rational. 
The  nervous  control  of  the  bloodvessels  which  supply  the  pan- 

1  Archives  of  Internal  Medicine,  1908,  i,  628. 
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creas  is  probably  definite  and  delicate  and  susceptible  to  influence 
by  a  variety  of  factors.  The  atmosphere  is  not  well  cleared,  how- 
ever, by  throwing  upon  this  mechanism  the  discriminating  burden 
of  affecting  differently  the  external  secretion  of  the  gland,  according 
as  one  or  another  agent  is  used  to  raise  the  blood  pressure;  especially 
when  each  agent  has  apparently  identical  vasomotor  effects,  and 
is  followed  by  the  same  apparent  rise  of  blood  pressure. 

Again,  in  his  conclusions,  Edmunds  says:  "The  action  of 
adrenalin  in  inhibiting  the  pancreatic  secretion  cannot  be  considered 
in  any  sense  as  specific."  We  have  never  claimed  that  it  is  abso- 
lutely specific,  but  there  has  been,  nevertheless,  no  evidence  that 
it  is  not  specific.  That  nicotine  should  produce  inhibition  no  more 
concerns  the  question  of  specificity  than  does  trauma  by  violence 
from  without.  The  healthy  body  does  not  contain  nicotine  and 
it  does  contain  adrenals.  If  it  can  be  shown  that  tissues  other  than 
the  adrenals  or  the  pituitary  gland  can  produce  such  inhibitory 
effects,  then  just  doubt  of  specificity  can  arise,  but  not  until  then. 

Even  though  inhibition  be  caused,  for  argument's  sake,  by  vaso- 
constriction alone,  the  "specificity"  of  this  action  is  at  present 
in  no  way  less  evident. 

Edmunds  himself  finds  that  "the  efficiency  of  the  pancreas  is 
probably  very  closely  connected  with  its  blood  supply."  It  is, 
therefore,  hard  to  see  how  he  can  reject  the  possibility  of  some 
control  over  its  activity  by  the  adrenals  in  view  of  the  evident  and 
conspicuous  effect  which  they  exercise  experimentally  and  the 
important  circulatory  role  which  they  are  known  to  fill  in  the 
economy.  Furthermore,  constantly  accumulating  evidence,  much 
too  voluminous  to  quote  here,  indicates  almost  without  question 
a  very  intimate  association  of  the  two  organs,  and  to  view  as  useless 
and  accidental  the  phenomena  under  discussion  is  to  turn  away 
from  the  trend  of  evidence. 

As  indicated  earlier  in  this  paper,  we  have  had  under  considera- 
tion for  some  time  experiments  bearing  on  certain  possible  relations 
of  the  pancreas  to  diabetes,  and,  for  the  purpose  to  be  mentioned 
presently,  have  produced  in  a  number  of  dogs  experimental  diabetes 
by  extirpation  of  the  pancreas. 

All  of  the  dogs  so   treated  were  kept  under  observation  in  a 
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metabolism  cage,  pending  the  development  of  those  symptoms  of 
glycosuria,  acidosis,  emaciation,  etc.,  which  usually  follow.  When 
the  artificial  diabetes  was  well  pronounced  the  animals  were  killed 
and  preparations  of  secretin  made  from  the  upper  four  feet  of  the 
small  intestine  according  to  our  usual  technique.  A  weighed 
amount  of  intestinal  scrapings  was  treated  with  a  definite  amount 
of  0.4  per  cent.  HCl,  and  at  the  same  time  a  control  preparation 
made  from  a  normal  animal  just  killed.  The  scrapings  made  from 
the  normal  animal  were  also  weighed  and  treated  with  a  propor- 
tionate amount  of  HCl,  so  that  the  resulting  solutions  were  of  the 
same  strength,  weight  for  weight.  Now,  a  dog  which  has  been 
rendered  diabetic  by  extirpation  of  its  pancreas  bears  no 
comparison,  physically,  a  week  after  the  operation  to  a  sound  dog 
of  the  same  relative  size.  The  former  becomes  greatly  emaciated 
as  a  result  of  its  diabetic  processes,  whether  or  not  its  appetite  be 
good.  The  organs  are  the  seat  of  extensive  secondary  disease, 
as,  for  example,  fatty  degeneration  of  the  liver,  and  all  the  body 
fat  disappears,  in  those  cases  where  the  typical  picture  supervenes. 
Especially  is  the  mesentery  lacking  in  its  usual  fat  content,  so  that  on 
stripping  the  entire  bowel  of  its  mesentery,  preparatory  to  scraping 
the  mucosa,  it  comes  away  cleanly  and  easily  in  contrast  to  that 
of  a  normal  animal.  On  opening  the  gut  the  mucosa  is  found 
surprisingly  abundant  and  seems  at  times  to  be  greater  in  amount, 
not  only  relatively  but  also  actually,  than  that  seen  in  the  normal 
intestine.  In  such  an  animal  we  had  in  mind  a  lowered  content 
or  efficiency  of  prosecretin  in  the  gut,  because  of  the  conceivable 
preponderance  of  some  suprarenal  factor  in  the  absence  of  the 
pancreas.  Contrary,  however,  to  what  might  be  expected,  the 
mucosa  is  abundant  and  it  is  easy  to  prepare  secretin  from  it.  The 
interesting  feature  in  connection  with  such  a  preparation  is  that 
a  solution  so  made  up  has  stimulating  power  fully  equal  to  that 
from  the  gut  of  a  healthy  dog,  and,  indeed,  there  is  sometimes  reason 
to  believe  that  the  latter  is  exceeded.  Our  responses  from  the 
pancreas  after  injection  of  5  or  10  c.c.  of  these  solutions  always 
showed  an  output  of  pancreatic  juice  as  the  result  of  the  "diabetic" 
secretin  quite  as  prompt  to  begin,  quite  as  violent  in  action,  and 
quite  as  long  continued  as  those  following  the  normal  solutions. 
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Indeed,  as  mentioned  above,  they  sometimes  considerably  surpassed 
the  controls. 

From  this  wje  must  conclude  that,  whereas,  with  the  dog  rendered 
diabetic  by  extirpation  of  its  pancreas,  the  organism  as  a  whole 
wastes  visibly,  there  occur  great  loss  of  nitrogen,  profound  weak- 
ness, and  marked  degenerative  changes  in  many  organs;  nevertheless 
the  intestinal  mucosa  apparently  remains  unaffected,  "prosecretin" 
is  as  abundant  as  in  health,  and  it  would  seem  as  though,  in  the 
absence  of  the  pancreas  to  utilize  and  destroy  the  secretin  formed 
for  its  stimulation,  a  residue  of  the  latter  remained  unused,  perhaps 
in  quantities  greater  than  normal.  We  have  made,  as  yet,  no  studies 
in  this  connection  upon  dogs  the  subject  of  other  disease,  although 
in  a  previous  paper^  we  pointed  out  that  simple  fasting  for  five  days 
produced  no  diminution  in  the  prosecretin  of  dogs.  It  might  be 
pertinent  to  mention,  however,  that  we  have  found  a  difficulty  in 
obtaining  secretin  from  the  intestines  of  human  beings  the  subject 
of  various  conditions,  and  if  we  can  reason  by  analogy  we  have  in 
this  abundance  of  mucosa,  in  dogs  profoundly  and  fatally  ill,  as  are 
those  the  subject  of  our  remarks,  a  departure  from  the  customary 
state  of  affairs  in  at  least  some  wasting  diseases. 

One  of  the  most  interesting  topics  with  which  we  have  been  con- 
cerned this  year,  however,  is  the  relation  of  the  thyroids  and  the  para- 
thyroids to  the  pancreas  and  to  some  of  the  influences  to  which 
the  latter  is  subject.  A  number  of  relations  have  been  reported 
in  this  connection.  Marinesco  and  Parhan  have  found  a  diminu- 
tion of  the  lipochrome  in  the  zona  fasciculata  of  the  suprarenals 
in  dogs  dead  from  tetany  the  result  of  thyroidectomy.  Pick  and 
Pineles  claim  that  extirpation  of  the  thyroid  hinders  the  appearance 
in  yoiuig  goats  of  adrenalin  glycosuria  which  can  be  easily  caused 
in  non-operated  animals,  although  the  diuresis  and  bood  pressure 
rise  from  adrenalin  are  not  influenced  in  such  goats  or  in  hares 

R.  Hirsch  has  shown  that  after  complete  thyroidectomy  the 
assimilation  limit  for  dextrose  given  by  mouth  is  significantly 
decreased,  and  he  has  also  pointed  out,  with  others,  that  the  thyroids 
and  parathyroids  differ  in  their  influence  upon  carbohydrate  metab- 

1  Sweet  and  Pemberton,  Archives  of  Internal  Medicine,  February,  1908. 
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olism.  Eppinger,  Falta,  and  Riidinger  claim  diat  in  thyroidectom- 
ized  dogs  adrenalin  causes  less  glycosuria  than  it  does  under  ordinary 
conditions,  but  that  after  removal  of  both  the  thyroids  and  para- 
thyroids adrenalin  causes  glycosuria  as  usual.  Recently,  however, 
Underhill  and  Hilditch^  have  gone  over  this  work  of  Eppinger, 
Falta,  and  Riidinger,  and  reach  opposite  conclusions.  They  advance 
evidence  to  show  that  with  at  least  two  parathyroids  intact,  the 
removal  of  the  thyroids  and  remaining  parathyroids  does  not  alter 
the  susceptibility  of  the  animal  to  adrenalin  glycosuria.  It  has 
also  been  indicated  by  their  work  and  that  of  others  that  removal 
of  both  thyroids  and  parathyroids  does  lower  the  body  capacity  for 
assimilating  sugar. 

The  statement  of  Eppinger,  Falta,  and  Riidinger  that  adrenalin 
behaves  as  usual  toward  dogs  the  subject  of  thyreoparathyroidec- 
tomy  carries  less  weight,  in  view  of  the  findings  of  Underhill 
and  Hilditch  in  regard  to  the  work  just  quoted.  A  not  insignificant 
part  of  these  conflicting  data  upon  this  subject  has  appeared  since 
we  conducted  the  investigation  presently  to  be  described. 

If,  therefore,  there  be  some  relation  between  the  thyroids,  para- 
thyroids, and  pancreas,  whereby  the  removal  of  the  influence  of  the 
former  two  prevents  or  decreases  the  usual  assimilation  of  sugar,  and 
if,  as  we  have  elsewhere  shown,  there  is  a  marked  inhibition  of  the 
external  pancreatic  secretion  by  adrenalin,  it  becomes  pertinent  and 
interesting  to  inquire  whether,  under  similar  circumstances  of 
thyroidectomy  and  parathyroidectomy,  adrenalin  still  exercises  its 
customary  influence  on  the  external  activity  of  the  pancreas. 

To  this  end,  therefore,  we  experimented  upon  a  total  of  thirty- 
six  dogs,  removing  from  all  of  them  the  thyroids  and  parathyroids. 
A  certain  proportion  of  these  dogs  failed  to  develop  tetany,  as  has 
been  the  experience  of  all  operators,  and  of  those  which  developed 
it,  a  number  died  shortly  after  beginning  anesthetization. 

Our  aim  was  to  use  for  investigation  those  dogs  which  showed 
the  first  signs  oif  developing  tetany,  as  indicating  thereby  that  the 
thyroids  and  the  parathyroids  had  both  been  removed.  But  it 
was  often  impossible  to  operate  at  the  time  of  election,  as  many  of 

'  American  Journal  of  PhysioloKj',  vol.  xxv,  No.  2,  p.  66. 
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our  animals  when  used  were  more  advanced  in  the  disease  and 
represented,  in  fact,  all  stages  of  its  progress,  even  that  prior  to  the 
onset  of  evident  muscular  weakness.  Where  the  dogs  seemed 
as  yet  perfectly  well  after  the  operation,  several  were  taken,  on  the 
principle  that,  even  in  the  absence  of  proof  that  all  the  parathyroids 
had  been  removed,  it  was  safe  to  assume  that  two  out  of  three  dogs 
so  treated — the  usual  proportion — would  develop  tetany  later  and 
were  at  this  time,  consequently,  the  subject  of  some  disturbance 
following  the  thyroidectomy  and  parathyroidectomy. 

\Mien,  therefore,  we  were  satisfied,  as  above,  that  the  thyroids 
and  parathyroids  had  been  entirely  removed,  a  cannula  was  placed 
in  the  duct  and  the  usual  tracings  established  to  record  blood  press- 
ure and  respiration. 

Secretin  in  varying  amounts  was  then  given  intravenously,  and 
attempts  were  made  to  inhibit  by  adrenalin  the  pancreatic  flow 
thus  caused.  In  the  light  of  some  of  the  work  reported  by  others 
we  looked  for  some  lowered  inhibition  from  it,  but  none  appeared. 
In  a  long  series  of  dogs  we  could  not  convince  ourselves  that  in 
the  absence  of  the  thyroids  and  parathyroids,  stimulation  of  the 
pancreas  by  secretin  was  any  more  active  than  in  health,  or  that 
inhibition  from  adrenalin  was  one  whit  less  marked  or  less  definite. 
In  short,  the  pancreas  responded  to  stimulation  as  it  does  normally 
and  the  relation  of  adrenalin  toward  the  external  secretion  of  the 
pancreas  seemed  about  as  in  health. 

It  will  be  observed  that  the  attempt  was  made  in  all  our  dogs 
to  remove  both  thyroids  and  parathyroids,  and  that  some  of  these 
animals  were  subsequently  subjected  to  investigation  before  the 
appearance  of  tetany,  as  before  mentioned.  It,  therefore,  seems 
probable  that  we  have  also  included'  in  our  series  cases  where, 
inadvertently,  the  thyroids  alone  were  removed;  that  is,  where  enough 
parathyroid  tissue  still  remained  to  maintain  health.  One  such 
dog  is  alive  and  well  at  the  present  writing,  six  months  after  the 
operation.  This  being  so,  it  seems  that  we  might  also  state  that 
adrenalin  behaves  toward  the  pancreas  after  thyroidectomy  alone 
as  it  does  in  health,  but  as  we  made  no  systematic  efforts  toward 
that  end,  such  a  conclusion  can  hardly  be  postulated,  however 
likely. 
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Finally,  we  approach  the  subject  upon  which  we  have  been  last 
engaged,  the  logical  antithesis  of  some  of  our  work  referred  to 
above. 

If  the  presence  (within  the  economy)  of  an  excess  of  suprarenal 
substance  causes  inhibition  of  pancreatic  activity,  the  question 
is  at  once  suggested  as  to  what  would  be  the  effect  of  its  deficiency 
or  absence.  We  have  tried  to  answer  this  bv  establishino-  the 
normal  pancreatic  flow  in  fasting  and  digesting  dogs  and  by  then 
removing  the  adrenals. 

In  this  manner  we  experimented  upon  a  series  of  twenty-two 
dogs.  At  the  beginning  of  our  work  we  paid  no  particular  heed  to 
the  stage  of  digestion  which  the  dog  presented,  taking  at  random 
from  the  kennels  any  animal  adapted  to  our  purposes.  About 
a  fourth  of  our  series  was  thus  chosen,  such  dogs  having  been  fed 
a  variable  period  (two  to  sixteen  hours)  before  operation.  A  certain 
number  were  fasted  for  thirty-six  hours  to  insure  that  the  intestinal 
track  should  be  entirely  free  from  digesting  food,  but  our  efforts 
in  this  direction  were  partly  frustrated  by  the  fact  that  such  hungry 
dogs  ate  of  their  bedding,  sawdust,  etc.,  and  in  the  stomach  of  one 
animal  we  found  a  leaf.  About  a  third  of  our  series  consisted 
of  animals  fed  purposely  one  to  two  hours  before  operation,  and  in 
some  of  these  we  measured  from  time  to  time  the  passage  of  food 
through  the  intestines  by  making  at  various  levels  small  windows, 
which  could  be  again  closed. 

The  intestinal  contents  were  also  tested  as  to  alkalinity,  acidity, 
etc. 

After  establishing  the  flow  of  pancreatic  juice  through  the  cannula 
in  the  duct  of  Wirsung  and  recording  it,  together  with  the  blood 
pressure  and  respiration,  the  abdomen  was  opened  transversely 
or  medianly  and  the  adrenals  removed.  This  latter  step  was  not 
very  difficult  in  regard  to  the  left  adrenal,  but  was  quite  so  in  regard 
to  the  right,  which  lies  very  close  to  the  vena  cava  and  is  also  more 
difficult  of  access  because  of  the  encroachment  of  the  liver.  The 
operation  requires  twenty-five  minutes  to  three-quarters  of  an 
hour  according  to  the  particular  anatomical  make-up  of  the  dog;  and 
because  of  the  unavoidable  traction  upon  the  abdominal  viscera, 
there  may  occur  at  the  same  time  considerable  oscillation  of  the  blood 
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pressure  curve,  although  only  one  or  two  of  our  dogs  died  as  the  evi- 
dent immediate  result  of  shock  so  received.  We  sometimes  found, 
however,  that  the  blood  pressure  fell  considerably,  apparently  from 
the  shock  of  the  operation  alone. 

When  proceeding  as  above  we  used  for  a  cannula  a  short  fragment, 
about  two  and  one-half  inches  long,  which  could  better  adapt 
itself  to  the  various  positions  and  torsions  of  the  pancreas  than 
could  a  large  one  of  ten  to  twelve  inches.  By  means  of  a  small 
piece  of  rubber  hose  for  a  joint,  we  added  to  this  stump  the  balance 
of  the  cannula  when  the  pancreas  had  been  replaced  and  was  in 
position  for  recording. 

We  could  thus  measure  not  only  the  rate  of  pancreatic  flow,  but 
also  the  volume  in  terms  of  filled  cannula.  We  found  a  great  deal 
of  difficulty  in  being  sure  that  the  cannula  was  free  from  clot  or 
obstruction  of  any  kind.  When  no  flow  took  place  for  a  con- 
siderable time,  we  became  suspicious  and  investigated  the  cannula, 
frequently  taking  it  out  and  replacing  it  with  another,  and  occasion- 
ally we  gave  secretin  as  a  test  of  its  patulency. 

As  a  general  rule,  a  normal  dog  kept  under  ether  and  subjected 
to  the  formation  of  a  temporary  pancreatic  fistula,  with  a  mano- 
meter in  his  trachea  and  one  in  his  femoral  artery,  will  live  about 
thirteen  hours.  Some  of  our  animals  lived  from  9  a.m.  until  about 
1.30  A.M.  of  the  day  following,  but  this  was  rather  exceptional. 
If  the  adrenals  are  removed  at  the  same  time,  the  duration  of  life 
is  less,  varying  from  five  to  seven  hours,  so  it  is  plain  that  any 
phenomena  occurring  under  the  latter  circumstance  must  take 
place  within  a  shorter  period,  and  may,  therefore,  have  less  oppor- 
tunity for  occurrence  than  with  a  normal  animal;  a  point  to  be 
borne  in  mind  in  considering  our  end  results. 

As  a  general  rule,  a  normal  dog  with  his  adrenals  intact  will 
give  evidence  of  pancreatic  activity  at  some  period  of  the  experi- 
ment. Usually  a  flow  takes  place  at  the  onset,  subsides  somewhat, 
and  later  undergoes  exacerbations  sometimes  rhythmical  in  nature. 
We  have  not  been  able  to  see  that  ether,  per  se,  affects  the  secretion 
one  way  or  the  other,  and  while  observations  of  the  nature  above 
described  are  not  available  as  indices  of  strictly  normal  physiological 
processes,  they  are  of  distinct  value  as  helping  to  establish  a  standard 
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of  action  for  animals  placed  under  those  few  conditions  in  which, 
alone,  operation  and  experiment  are  possible. 

Our  considerable  series  of  experiments  was  conducted,  in  fact, 
after  we  had  essentially  reached  our  conclusions,  because  of  the 
necessity  of  establishing  some  standard  of  action  and  of  ascertaining 
what  occurs  under  the  usual  conditions  of  anesthetization. 

The  activity  of  the  pancreas  is,  in  large  part,  dependent,  as  is 
well  understood,  upon  the  activity  of  the  digestive  processes  in 
general  and  the  stage  which  these  have  reached.  Thus,  with  a 
dog  fed  three  to  five  hours  before  operation,  digestion  is  at  its 
height  and  the  flow  is  more  active  and  less  easily  subject  to  stoppage 
by  a  small  obstruction  than  in  a  dog  fed  but  one  to  two  hours  before 
operation,  where  the  food  is  nearly  all,  or  entirely,  within  the  stomach, 
and  pancreatic  flow  is  at  most  but  slow.  As  stated  above,  in  order  to 
be  able  better  to  interpret  results,  we  sometimes  opened  the  intestines 
at  various  parts  to  see  how  far  the  food  had  advanced  along  the 
intestinal  tract. 

It  is  pertinent  to  mention  that  operative  difficulties,  clotting  of 
the  blood  pressure  cannula,  the  constant  necessity  of  caring  for 
the  somewhat  elaborate  recording  apparatus,  contretemps  arising 
from  prolonged  anesthetization,  etc.,  make  the  successful  conduc- 
tion of  such  an  experiment  over  a  period  of  more  than  fifteen  hours  a 
matter  of  no  small  difficulty.  ^Nlany  of  our  experiments  were  of 
no  value  because  of  the  premature  death  of  the  dog  and  the  per- 
sistent clotting  of  the  cannula,  or  of  the  duct  leading  to  it. 

In  view  of  the  above-mentioned  considerations,  therefore,  it 
will  be  appreciated  that  the  complexities  surrounding  this  problem 
are  very  great,  and  the  difficulty  of  interpreting  the  results  and  of 
obtaining  them  free  from  nervous  and  other  influences  makes  posi- 
tive conclusions  a  matter  for  the  exercise  of  the  utmost  caution, 
but  we  feel  justified  tentatively  in  ofl'ering  the  following: 

It  seems  probable  that,  within  a  varying  period  after  the  abla- 
tion of  the  suprarenals  and  with  varying  degrees  of  activity,  the 
pancreas  begins  to  secrete  in  a  manner  more  pronounced  than  has 
been  .seen  in  normal  control  dogs. 

The  flow  begins  graduall}-  and  slowly  increases  in  activity  up 
to  a  maximum,  which  is  maintained  for  a  time,  and  then  may  subside 
again,  to  become  more  active  later. 
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The  flow  thus  induced  is  more  constant  in  its  rate,  takes  place 
earlier,  lasts  longer,  and  is  rather  less  subject  to  exacerbation  than 
that  seen  in  normal  dogs,  though,  of  course,  each  dog  is  a  law  unto 
itself  as  to  the  activity  of  its  pancreas;  and  the  flow  from  one  whose 
pancreatic  secretion  is  sluggish  could  not  be  justly  compared  to 
that  from  one  whose  secretion  is  more  active.  Therefore,  to  a 
certain  degree  the  normal  for  the  given  dog  must  be  borne  in  mind, 
although  in  point  of  fact  the  increased  activity  apparent  from  the 
removal  of  the  adrenals  has  been  more  pronounced,  in  its  entirety, 
than  the  activity  witnessed  in  any  normal  dog,  with  the  exception 
of  one.  One  normal  animal  secreted  actively  for  many  hours, 
and,  indeed,  compared  favorably  in  this  respect  with  all  except  one 
of  our  adrenal  series.  We  cannot  account  for  this  departure,  except 
that  the  processes  of  digestion  went  on  unusually  actively  and  were 
not  inhibited  by  anesthetization,  as  they  are  in  most  dogs. 

There  can  be  no  question  that  digestion  is  generally  greatly 
inhibited  by  anesthetization  and  operation,  though  exceptionally 
it  may  occur  that  this  inhibition  is  less  marked  than  usual;  in  which 
event,  of  course,  the  flow  is  more  evident. 

Removal  of  the  adrenals  may  not  actively  increase  the  flow  from 
the  pancreas  so  much  as  it  removes  or  modifies  the  factors  which 
repress  it.  Indeed,  this  seems  to  be  the  case,  though  the  end  result 
is,  of  course,  the  same  in  either  event.  For  example,  it  seems 
that  in  order  that  a  flow  may  occur  it  is  necessary  for  the  blood 
pressure  to  fall  somewhat,  though  whether  the  blood  pressure  drop, 
per  se,  is  the  cause  of  the  flow,  or  whether  the  fall  of  blood  pressure 
is  merely  an  index  of  the  diminution  or  absence  of  the  secretory 
products  of  the  suprarenals  remains  to  be  proved. 

Certain  it  is  that  a  fall  in  blood  pressure  alone  will  not  produce 
a  flow  from  the  pancreas,  as  we  have  elsewhere  indicated.  Nor 
is  it  a  necessary  accompaniment  to  agents  which  will  excite  a  flow. 
On  the  other  hand,  there  is  some  reason  to  believe  that  there  may 
be  a  relation  between  the  phenomena  of  secretion  after  removal 
of  the  adrenals  and  some  phases  of  the  terminal  period  of  life.  For 
example,  we  have  noticed  one  very  frequent  occurrence  to  which,  on 
its  (;wn  account  also,  we  wish  to  draw  attention.  It  is,  to  wit,  that 
in  the  agonal   period   the   secretion   from  the  pancreas  generally 
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becomes  more  active  and  continues  for  several  minutes,  though 
hardlv  longer,  and  mav  continue  for  a  moment  or  two  after  the 
animal  has  ceased  to  breathe.  It  may  occur  even  when  there  has 
been  no  flow  at  all  immediately  previously,  and  it  has  been  noticed 
as  frequently  in  normal  dogs  as  in  those  the  subject  of  ablation  of 
the  adrenals. 

Anesthetization  or  operation,  or  both,  may  inhibit  the  digestive 
activities  of  a  dog  for  several  hours.  Ordinarily  the  pancreatic 
flow  is  then  resumed,  but  removal  of  both  adrenals  hastens  and 
apparently  intensifies  this  phenomenon.  The  asthenic  state 
reached  after  some  hours  in  an  otherwise  normal  dog  seems  to 
resemble  the  depressed  condition  which  earlier  appears  after  re- 
moval of  the  adrenals.  It  is  possible  that  the  terminal  flow  and 
that  seen  after  ablation  of  the  adrenals  are  referable  to  the  same 
suprarenal  insufficiency. 

Since  there  are  so  many  pros  and  cons  in  the  consideration  of 
this  topic,  and  since  judgment  at  last  analysis  must  rest  upon  the 
impressions  of  the  observers,  we  will  not  present  any  elaborate 
statistical  review  other  than  the  following,  which  includes  only 
those  cases  to  which  no  just  exception  could  be  taken  on  the  grounds 
of  a  clotted  cannula  and  the  like,  and  shows  the  preponderance  of 
flow  in  those  animals  which  were  without  their  suprarenals. 

We  have  had  two  series  of  observations,  the  first  being  that 
which  was  conducted  entirely  by  us,  the  second  that  ■which  was 
conducted  with  the  assistance  of  Drs.  Stone  and  Rulon,  then  of  the 
fourth  year  class  in  the  ^Medical  School  of  the  University  of  Penn- 
sylvania. The  advisability  of  giving  the  above  problem  further 
careful  study  was  afl^orded  by  the  conscientious  work  of  these 
two  men,  to  whom  we  assigned  the  hypothesis  as  an  "arbeit,"  and 
to  whom  we  are  much  indebted  for  their  interested  and  ])roductive 
efforts. 

Dr.  Stone  presented  tentatively  his  results  at  the  second  annual 
meeting  of  the  Undergraduate  ^Medical  Association  of  the  Uni- 
versity of  Pennsylvania,  April,   1909. 
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Personally  Conducted  Observations. 

Normal  dogs.                                                        Dogs  with  adrenals  out. 
O  T  O  +  ( !)  T  0 +  +  ( !)  T  + 

Observations  conducted  chiefly  by 
Dr.  Stone  and  Dr.  Rulon. 

O  +  +  + 

O    indicates  no  flow. 

T    indicates  terminal  flow. 

( !)  indicates  a  Aiolent  flow  in  the  instance  immediately  preceding  it. 

+  indicates  a  well-marked  flow. 

A  consideration,  therefore,  of  this  table,  which  is  stripped  of 
all  doubtful  featiu'es,  indicates  the  preponderance  of  flow  in  those 
animals  whose  adrenals  have  been  removed. 

The  evidence  we  present  here  is  by  no  means  final;  the  question 
is  a  very  deep  one,  and  we  hope  to  pursue  it  farther  at  the  first 
opportunity.  It  is  one,  furthermore,  in  which  no  simple  series  of 
experiments  can  be  final,  and  as  knowledge  advances  in  all  direc- 
tions, the  interdependence  of  many  facts,  especially  in  the  biological 
fields,  becomes  more  and  more  evident,  so  that  nothing  short  of 
view  points  from  several  individual  directions  can  aft'ord  a  de- 
pendable conception  of  the  truth.  That  there  is  some  very  inti- 
mate relation  between  the  pancreas,  adrenals,  and  perhaps  other 
organs  of  obscure  function  admits  of  no  question;  the  value  of  a 
better  knowledge  of  such  activities,  to  the  problem  presented  by 
diabetes  for  example,  calls  for  no  emphasis  here.  The  modus 
operandi  of  such  correlation  is  of  great  importance,  but  must  as 
yet  be  secondary  to  the  establishment  of  the  facts  which  precede 
it,  and  it  is  in  the  effort  to  cast  a  little  light  in  this  considerable 
darkne-ss  that  we  present  our  work  now. 

Conclusions.  1.  The  inhibition  of  pancreatic  secretion  by 
adrenalin  is  independent  of  systemic  blood  pressure,  as  shown  by 
its  persistence  when  the  blood  pressure  is  much  below  normal  and 
by  other  evidence. 

2.  The  inhibition  by  extracts  of  pituitary  and  suprarenal  bodies 
also  occurs  when  the  pancreas  is  stimulated  by  its  normal  excitant, 
HCl  in  the  duodenum. 

3.  In  dogs  rendered  diabetic  by  extirpation  of  the  pancreas 
the  mucosa  of  the  duodenum  remains  abundant,  in  striking  con- 
trast to  the  emaciation  of  the  other  tissues;  and  acid  extracts  of  the 
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mucosa  are  as  active  as,  if  not  more  so  than,  those  from  normal 
animals. 

4.  Studies  of  the  inhibition  of  pancreatic  flow  bv  adrenahn  in 
thyreoparathyroidectomized  dogs  have  indicated  no  clear  de- 
parture from  the  normal  in  this  regard. 

5.  The  evidence  now  at  hand  indicates  that  the  suprarenal 
glands  exercise  an  inhibitory  power  upon  the  pancreas,  and  that 
on  the  removal  of  this  influence  bv  ablation  the  pancreas  secretes 
more  actively. 

6.  The  agonal  period  of  life  (in  the  sense  described)  is  generally 
accompanied  by  an  exacerbation  of  the  normal  rate  of  pancreatic 
flow. 

In  conclusion,  we  wish  to  express  to  Dr.  Edward  T.  Reichert 
our  appreciation  of  his  kindness  and  of  the  facilities  he  has  placed 
at  our  convenience. 

We  wish  also  especially  to  acknowledge  a  very  real  obligation 
to  Dr.  David  L.  Edsall  for  his  constant  interest  in  our  work  and 
for  the  uniform  readiness  with  assistance  and  advice,  which  has 
encouraged  us  to  pursue  these  problems. 


SOME  OBSERVATIONS  ON  ADRENALIN,  CLINICAL 
AND  EXPERIMENTAL. 


By  J.  T.  HALSEY,  M.D., 

OF    NEW    ORLEANS,    LOUISIANA. 


The  writer's  attention  has  for  some  time  past  been  directed  to  the 
divergence  of  opinion  not  only  among  cHnicians,  but  also  among 
experimental  investigators,  as  to  the  effects  and  value  of  the  active 
principle  of  the  suprarenal  gland  when  administered  hypodermically 
or  orally.  One  fact,  however,  stood  out  prominently  among  many 
conflicting  statements,  namely,  the  almost  universal  testimony 
to  its  efficiency  when  administered  hypodermically  to  certain 
cases  of  asthma,  and  many  reports  of  favorable  action  when  used 
in  such  cases  as  a  local  application  to  nose  or  throat  or  even  after 
ingestion  by  mouth.  These  clinical  results  have  been  so  striking 
that  they  carry  with  them  a  conviction  that  there  is  something 
wrong  with  the  statements  made  by  various  writers  that  this  drug 
is  without  systemic  action  except  when  administered  intravenously. 

A  careful  search  of  the  literature  and  the  writer's  own  casual 
clinical  observations  convinced  him  that  the  effects  of  adrenalin 
when  administered  hypodermically  had  not  yet  been  sufficiently 
investigated.  The  accompanying  series  of  observations  deals 
chiefly  with  the  effect  of  this  substance  on  the  circulation.  Con- 
sequently the  brief  mention  of  previous  investigations  will  treat 
only  of  this  phase  of  its  action.  * 

Meltzer,^  using  rabbits  and  administering  doses  which,  compared 
with  those  we  use  in  human  subjects,  are  enormously  large,  found 
that  subcutaneous  injections  of  adrenalin  produced  variable  results 
with  occasional  unmistakable  effects   (rise  or  fall)   on  the  blood 

1  Journal  of  Experimental  Medicine,  1905,  p.  114. 
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pressure  and  action  of  the  heart.  In  his  experiments  the  intra- 
muscular injections  of  these  very  large  doses  acted  similarly  to, 
but  much  less  powerfully  than,  intravenous  injections. 

Miller^  found  that  subcutaneous  injections  of  similarly  large 
doses  in  rabbits  produced  sometimes  no  effects  on  the  blood  pressure, 
sometimes  rises  of  30  to  40  mm.  Hg.  Carnot  and  Jusserand," 
Patta,^  and  others  either  deny  altogether  any  effect  on  the  circu- 
lation from  adrenalin  administered  hypodermically,  or  find  it  only 
as  an  exceptional  result.  The  only  report  the  writer  has  been  able 
to  find  of  any  systematic  study  of  this  matter  on  human  subjects  is 
that  of  Miller  {loc.  cit.)  who  reports  that  in  7  cases  one  c.c.  of  adren- 
alin, to  1000,  caused  arise  of  blood  pressure  of  from  10  to  45  mm. 
Hg.,  coming  on  one  minute  after  injection,  reaching  its  maximum 
after  three  to  four  minutes,  this  being  maintained  for  from  eight 
to  eighteen  minutes  with  a  return  to  the  original  level  in  from  twenty- 
six  to  forty-five  minutes.  In  one  case  he  had  a  negative  result. 
Several  standard  works  on  pharmacology  state  that  adrenalin 
administered  hypodermically  or  orally  has  little  or  no  effect  on  the 
circulation,  and  various  clinical  articles  report  the  same  lack  of 
effect  when  the  drug  was  administered  in  these  ways  for  various 
clinical  conditions.  The  writer  has  been  unable  to  find  any  report 
of  systematic  investigations  of  the  effect  of  adrenalin  administered 
orally,  although  the  statement  is  repeatedly  met  with  that  such  is 
without  any  effect  on  the  circulation. 

During  the  last  winter  a  series  of  observations  were  made  by 
the  writer  of  the  effect  of  this  drug  when  administered  orally  and 
hypodermically  to  individuals  suffering  from,  or  convalescent  from, 
various  diseases. 

In  all,  about  forty-five  systematic  observations  were  made  on 
twenty-six  different  individuals,  with  the  following  results: 

oral  administration. 

Adrenalin  in  doses  of  from  yf  q-  to  -^^-^  gr.  was  given  twenty  times 
to  thirteen  individuals. 

'  Journal  of  the  American  Medical  Association,  1908. 

'  Comptes  rend,  de  la  Socidtd  de  Biologie,  liv,  1347.  *  Arch.  Ital.  de  Biol.,  xlvi,  4G3. 
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Sixteen  times  no  change  in  blood  pressure  occurred  within  two 
hours. 

Twice  there  was  a  fall,  once  from  120  to  100  mm.  Hg.,  once 
from  100  to  95,  probably  in  both  cases  accidental,  as  on  a  later 
date  no  such  change  resulted  on  repetition  with  the  same  individual. 

Twice  a  rise  occurred  (122  to  130  after  2^^^  gr.^  and  100  to  127 
after  4^0^  gr.),  but  these,  too,  are  probably  also  merely  accidental,  as 
repetitions  with  the  same  individuals,  a  day  or  two  later,  gave 
negative  results. 

SUBCUTANEOUS    ADMINISTRATION. 

Adrenalin  in  doses  of  from  yit'o  to  41J  gr.  was  given  eleven  times 
to  eight  individuals,  with  the  following  results: 

Twice  there  was  a  fall  of  short  duration  amounting  to  10  and 
15  mm.  of  Hg.,  succeeded  in  one  case  by  a  return  to  the  original 
level,  in  the  other,  a  typhoid,  by  a  rise  to  slightly  above  the  original, 
followed  after  twenty  minutes  by  return  to  the  original  figure  (91 
to  80  to  95  to  90). 

Twice  yI-q  gr.  caused  no  change  in  blood  pressure  or  heart  rate. 

Seven  injections  of  from  yito  to  ^fir  gr.  were  followed  by  rises  of 
from  10  to  45  mm.  Hg.,'  usually  from  10  to  12  mm.  This  rise 
began  from  five  to  twenty-five  minutes  after  the  injection,  was 
maintained  from  ten  to  thirty-five  minutes,  and  was  accompanied 
by  a  slight  increase  in  the  rate  and  force  of  the  heart  beat. 


INTRAMUSCULAR   ADMINISTRATION. 

To  9  cases  fourteen  injections  were  given,  the  dose  ranging  from 
TYo  to  yf  |-o  gr-  C)^^6  case,  no  results  apparent;  1  case,  rise  of  7  mm. 
Hg.;  3  cases,  rise  of  8  to  11  mm.  Hg.;  5  cases,  rise  of  15  to  25 
mm.  Hg. ;  1  case,  rise  of  32  mm.  Hg. ;  3  cases,  rise  of  40  to  52  mm. 
Hg.;  1  case,  rise  of  over  90  mm.  Hg.  (110  to  over  200). 

These  rises  began  from  two  to  fifteen  minutes  after  the  injection 

1  Case  186.  2  Case  186. 


halsey:  observatioxs  ox  .\drexalix  523 

and  lasted  from  fifteen  to  forty-five  minutes.  In  every  case  the 
blood  pressure  returned  to  normal  inside  of  an  hour. 

In  most  of  the  cases  no  subjective  symptoms  were  complained 
of.  The  rise  in  blood  pressure  was  accompanied  in  most  cases 
by  some  increase  in  the  rapidity  and  force  of  the  heart's  action. 
Changes  in  respiration,  though  looked  for,  were  not  noted  except 
with  cases  186  and  191  (see  below). 

^Vhere  the  blood  pressure  rise  exceeded  30  mm.  Hg.  the  patients 
complained  of  the  increased  heart  action.  The  two  who  reacted 
most  markedly  turned  pale,  shivered,  and  became  cyanotic. 

Case  186. — AMiite  male,  aged  nineteen  years,  farmer,  suffering 
from  distress  after  eating,  obstinate  constipation,  general  feeling 
of  weakness,  and  very  nervous,  received  three  injections.  After 
-j-g-|-g-  subcutaneously,  rise  from  110  to  150  mm.  Hg. ;  after  y^^-q 
intramuscularly,  rise  from  110  to  over  200  mm.  Hg.  (heart  became 
very  irregular  and  tumultuous,  patient  faint  and  cyanosed — marked 
precordial  pain,  typical  vagus  pulse);  after  yyo  intramuscularly, 
rise  from  115  to  160  mm.  Hg. ;  slight  vagus  pulse;  yfo  S^-  ^7 
mouth  was  followed  once  by  rise  from  122  to  130;  ^^  S^'-  k^' 
mouth  was  followed  once  by  no  rise. 

Case  191. — White  male,  aged  thirty-four  years,  convalescent 
from  an  infectious  arthritis;  y^  gr.  intramuscularly,  rise  from 
115  to  155  mm.  Hg. ;  jwo  S^-  intramuscularly,  rise  from  105  to 
157  mm.  Hg.  Complained  of  palpitation  and  slight  precordial 
pain;  ^^-q  gr.  by  mouth,  no  rise. 

These  two  cases  appeared  especially  susceptible  to  adrenalin,  for 
it  does  not  seem  probable  that  the  needle  could  twice  in  the  one 
and  three  times  in  the  other  have  been  inserted  into  a  vessel. 

Case  183  was  carefully  examined  for  ol)jective  signs  of  Addison's 
disease,  but  none  were  found.  The  effects  of  the  injection  of  23 
minims  of  the  1  to  1000  solution  in  this  case  were  most  alarming,  and 
this  observation  would  indicate  that  adrenalin  and  other  suprarenal 
preparations  are  not  substances  which  can  be  injected  in  all  cases 
without  fear  of  consequences.  In  the  light  of  the  reaction  of  these 
two  cases,  the  writer  is  inclined  to  recommend  as  an  initial  hypo- 
dermic dose  not  more  than  yi^  gr. 

A  number  of  observ'ations  were  made  in  the  laboratorv  of  the 
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effect  of  the  hypodermic  administration  of  adrenahn.  For  these 
observations  anasthetized  dogs  were  used.  Blood  pressure  changes 
were  recorded  by  Huerthle's  membrane  menometer. 

The  drug  was  given  subcutaneously  and  intramuscularly,  usually 
in  smaller  amounts  than  has  been  the  case  in  the  published  experi- 
ments of  other  investigators,  the  dosage  corresponding  roughly  to 
from  Y^Q-  to  4^^  gr.  for  an  adult  man. 

Briefly  summarized,  the  results  indicate  that  such  doses  given 
subcutaneously  are  uncertain  in  their  effects  on  the  circulation. 
In  about  one-half  the  experiments  (3  in  7)  there  was  either  no 
observable  effects  or  else  slight  falls  or  rises  in  the  blood  pressure. 
When  a  rise  occurred  the  tracing  and  the  action  of  the  heart 
(examined  by  palpation  through  chest  wall)  indicated  that  this 
rise  was  largely  the  result  of  increased  heart  action,  with  unchanged 
or  slightly  increased  rate  and  increased  "pulse  pressure."  The 
rise  started  in  from  five  to  twenty-five  minutes,  amounted  to  from 
5  to  15  mm.  Hg.,  and  lasted  from  fifteen  to  thirty  minutes.  No 
effects  on  respiration  were  observed. 

Intramuscular  injection  of  like  amounts  usually  caused  a  rise 
of  from  5  to  25  mm.  Hg.,  starting  in  after  from  one-half  to  three 
or  four  minutes,  lasting  from  fifteen  to  forty-five  minutes,  with 
return  to  original  level  in  every  case  within  one  hour  after  the 
injection.  In  one  thirty-pound  dog  2^0^  gr.  (equal  for  150-pound 
man  more  than  one  grain  or  about  2^  ounces  of  the  1  to  1000  solu- 
tion), injected  intramuscularly  in  three  places  simultaneously,  caused 
a  rise  of  only  30  mm.  Hg.  (140  to  170).  No  such  marked  effects 
were  seen  after  intramuscular  injection  as  regularly  follow  intra- 
venous injections,  although  occasional  vagus  beats  were  seen. 
The  stimulating  and  depressing  action  on  respiration  described 
by  some  authors  was  not  seen  in  this  series  of  experiments.  The 
tracings  indicated  some  vagus  stimulation,  considerable  increase 
of  power  of  the  heart's  contraction,  with  general  vasoconstriction. 

The  observations  made  by  the  writer  would  indicate  that: 

1.  Oral  administration  of  ordinary  amounts  of  adrenalin  does 
not  cause  changes  in  blood  pressure  or  heart  action. 

2.  Subcutaneously  administered  in  doses  of  from  ywq  to  4^0  gr., 
adrenalin  is  uncertain  in  its  effects  on  the  blood  pressure,  but  usually 
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causes  a  slight  rise  and  mav  cause  a  marked  rise  with  distinctly 
more  forcible  heart  action. 

3.  Given  intramuscularly  in  this  dosage,  it  usually  causes  a  rise 
in  blood  pressure,  which  may  be  so  great  as  to  cause  alarming  symp- 
toms and  perhaps  serious  results. 

4.  The  initial  dose  in  any  case  should  be  a  small  one,  for  individ- 
uals vary  markedly  in  the  degree  to  which  they  react  to  suprarenal 
active  principle  when  administered  h^'pode^mically. 


DISCUSSION. 


Dr.  D.  L.  Edsall:  I  have  watched  this  work  very  carefully,  and  have  seen 
many  of  the  experiments  myself,  and  can  fully  substantiate  the  statements  made 
by  Dr.  Pemberton  as  to  the  systemic  blood  pressure.  If  there  is  any  cjuestion  of 
blood  pressure  in  explaining  the  results,  it  must  be  a  peculiar  effect  upon  blood 
pressure  in  the  pancreas,  and  perhaps  the  other  abdominal  organs;  but  it  still 
remains  then  something  that  is  rather  specific,  as  contrasted  with  the  influence 
upon  the  general  blood  pressure.  I  should  like  to  draw  particular  attention  to 
the  observations  Dr.  Pemberton  spoke  of  concerning  the  effect  of  the  removal 
of  the  adrenals.  The  results  must  be  interpreted  very  carefully,  and  more  work 
must  be  done  before  a  definite  conclusion  can  be  reached,  but  there  would  seem 
to  be  very  little  doubt  so  far  that  a  decided  spontaneous  secretion  of  the  pancreas 
does  occur  after  removing  the  adrenals,  a  much  more  marked  secretion  than  ever 
occurs  in  normal  animals.  It  would  occur  to  one  at  once  that  this  might  be  due  to 
nervous  insult  from  the  operation,  but  if  that  were  the  case  one  would  anticipate 
that  the  effects  would  be  seen  soon  after  the  operation.  This  is  not  true,  for  in  all 
the  dogs  thus  experimented  upon  by  Dr.  Pemberton  and  Dr.  Sweet,  there  has  been 
a  long  delay  of  many  hours  before  anything  happened,  and  then  a  gradually 
increasing  secretion  occurring  spontaneously,  and  finally,  becoming  very  marked. 
The  striking  extent  of  the  secretion  is  illustrated  by  some  figures  which  they 
worked  out  in  regard  to  this  method,  and  which,  roughly,  were  that  while  in  a 
given  time  the  secretion  in  a  normal  dog  passed  forty  divisions  of  the  cannula,  in 
the  dogs  with  the  adrenals  removed  the  secretion  went  as  high  as  1100  divisions 
of  the  cannula  in  the  same  time.  It  then  does  not  seem  to  be  simply  the  normal 
secretion  from  the  pancreas  that  was  observed  years  ago  by  Pawlow  and  his 
co-workers.  Precisely  what  this  means  is  a  matter  that  is  by  no  means  yet 
settled,  but  at  present  it  apf>ears  to  be  an  extremely  interesting  observation. 

Dr.  Victor  C.  VArciHAX:  What  is  the  condition  of  the  blood  supply  of  the 
pancreas  under  adrenalin,  and  what  is  the  condition  of  the  visceral  blood  supply 
in  general  under  adrenaUn? 
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Dr.  Pemberton:  We  have  given  no  specific  attention  to  that,  Mr.  Chairman. 
There  may  be  some  change  locally  in  the  pancreas,  as  Dr.  Edsall  has  said,  and, 
indeed,  if  it  is  a  question  of  blood  pressure,  this  seems  the  only  explanation. 

Dr.  Vaughan:  Does  Dr.  Edmunds  hold  that  the  visceral  blood  supply  is 
lessened  under  the  influence  of  adrenalin  ? 

Dr.  Pemberton:  He  very  kindly  gave  me  his  views  in  a  communication,  but  I 
have  not  seen  his  article.  In  his  letter  he  made  no  mention  of  that.  He  said  he 
got  the  same  thing  with  nicotine  and  strophanthin.  It  is  an  interesting  fact  that 
nicotine  and  strophanthin  do  not  occur  normally  in  the  body,  but  the  adrenals  do. 


VISCERAL  ANGIONEUROSES. 


By  SOLOMON  SOLIS  COHEX,  M.D., 

OF    PHILADELPHIA. 


The  term  visceral  angioneiiroses  is  convenient  rather  than  exact. 
It  is  intended  to  imply  that  the  manifestations  of  disordered  function 
under  discussion  arise  from  circulatory  disturbances  rather  than  from 
primary  tissue  change  in  the  organs  affected,  and  to  suggest  their 
relationship  with  the  familiar  circulatory  disturbances  in  the  skin 
to  which  the  term  angioneurosis  is  commonly  applied. 

The  symptomatology  of  the  visceral  angioneuroses  is  multiform 
and  somewhat  vague.  It  frequently  resembles  that  of  inflammatory 
or  degenerative  affections — sometimes  that  of  infectious  maladies — 
but  careful  analysis  will  usually  show  that  there  is  lacking  some 
feature  essential  to  the  diagnosis  of  organic  lesion  or  of  specific 
infection,  or  that  the  case  presents  a  number  of  redundant  phe- 
nomena which  such  diagnosis  will  not  account  for.  Further,  the 
neurovascular  origin  of  the  symptoms  is  usually  indicated  by  their 
paroxysmal  occurrence  and  recurrence — in  crises,  as  it  were — 
while  in  cases  of  inflammation,  tissue  lesion,  or  infection  the  symp- 
toms are  continuous.  Sometimes  it  happens  that  organic  lesions 
or  specific  infections  and  angioneurotic  phenomena  co-exist,  and 
it  is  then  quite  possible,  by  laying  undue  stress  upon  the  signs  of 
one,  to  miss  the  other. 

The  final  element  in  the  diagnosis,  however,  is  the  patient — 
his  physical  characteristics,  his  reaction  to  environmental  change, 
his  familial  and  hereditary  liabilities,  and  his  previous  personal 
pathological  history. 

In  a  communication  to  the  Pan-American  Medical  Congress  of 
1893  (which  communication  I  termed  "a  contribution  to  the 
study  of  idiosyncrasies"^)  I  described  a  class  of  persons  in  whom 
the    vasomotor    taxis    is  easily    disturbed    by    influences  that  are 

'  Vasomotor  Ataxia,  American  Journal  of  tlie  Medical  Sciences,  February,  1S94. 
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without  evident  effect  upon  the  majority  of  men,  and  greatly  dis- 
turbed by  influences  that  affect  normal  individuals  but  slightly — 
a  constitutional  or  temperamental  status  to  which  I  applied  the 
name  of  vasomotor  ataxia.  In  1884,  when  my  attention  was  first 
strongly  directed  toward  the  existence  of  this  variety  of  the  human 
species,  patients  were  comparatively  few,  and  as  the  condition  was 
not  described  in  the  text-books,  I  thought  it  uncommon.  Nine 
years  later,  for  the  collective  report  alluded  to,  I  had  studied  some 
64  cases,  19  of  which  were  reported  briefly  or  in  detail.  As  clinical 
service  and  other  opportunities  have  enlarged,  the  cases  observed 
have  become  so  numerous  as  to  induce  the  belief  that  they  are  much 
more  common  than  any  one  suspects — and  to  put  me  strongly 
upon  guard  not  to  be  misled  by  the  personal  equation.  Individual 
report  of  these  cases  is  impossible,  and  the  leisure  necessary  to 
analyze  and  tabulate  the  great  mass  of  records  accumulated  during 
these  twenty-five  years  is  still  among  things  hoped  for.  For  the 
present  communication,  dealing  with  visceral  disturbances  only, 
the  notes  of  200  cases  have  been  re-read.  Space  permits  but  a 
relatively  limited  selection  to  be  cited,  and  some  of  these  only  in 
brief  outline  or  perhaps  with  reference  to  but  a  single  point  of  the 
many  which  each  illustrates.  As,  however,  I  purpose  taking  up 
hereafter  other  phases  of  the  subject,  I  shall  place  on  record  here  a 
suflBciency  of  clinical  detail  to  establish  both  affirmatively  and 
negatively  every  assertion  made.  Attention  may  also  be  recalled  to 
the  parallel  instances  detailed  in  Allbutt's  Gulstonian  lectures,^  and 
in  Hans  Herz's  monograph  on  vasomotor  ataxia;^  as  likewise  in 
the  reports  of  anomalous  and  aberrant  cases  of  Graves's  disease  and 
of  Raynaud's  disease,  the  extensive  bibliography  of  which,  being 
embodied  in  various  monographs^  and  encyclopedias,*  needs  not 
here  be  repeated. 

In  referring  to  AUbutt,  it  is  not  meant  to  imply  that  the  views 
here  expressed  have  that  author's  endorsement.     In  his  lectures 

1  On  Visceral  Neuroses,  London,  1884. 

2  Zur  Lehre  von  den  Neurosen  des  Peripheren  Kreislaufsapparates  (Ueber  Vasomotorische 
Ataxic),  Berlin  und  Wien,  1902. 

^  E.  (/.,  T.  K.  Monro,  Raynaud's  Disease,  Glasgow,  1899,  and  Cassirer,  Vasomotorische- 
trophischen  Neurosen,  Berlin,  1901. 

■*  £.  g.,  Graefe-Saemisch  Handbuch  der  Gesamten  Augenheilkunde  (Zweite  Auflage), 
Leipsig,  1907,  1908. 
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already  referred  to,  he  says,  indeed,  in  connection  with  the  subject 
of  serous  diarrhoea: 

"  The  diarrhoea  is  generally  associated  with  other  neuroses,  such  as  migraine, 
cardiovascular  instabilities,  and  the  rest.  .  .  .  The  pathology-  of  the  day 
will  attribute  it,  no  doubt,  to  vasomotor  distiu-bance  and  compare  it  with 
polyiu"ia,  lacr^Tnation,  and  night  sn-eats.     It  may  be  the  homologue  of  p\TOsis."' 

And  in  his  latest  contribution  to  the  subject  he  remarks  in  discuss- 
ing the  hematuria  of  nephralgia: 

"Some  authors  appear  to  find  an  explanation  in  calling  such  hemorrhage 
angioneurotic,  and  the  pain  may  be  due  to  tension  of  the  capsule  in  fits  of 
vascular  distention  which  sometimes  issue  in  hemorrhage."^ 

But  these  phrases  seem  intended  to  throw  doubt  upon  the  sug- 
gested explanation  rather  than  to  accept  it. 

That  all  visceral  neuroses  are  of  vascular  mechanism  is  not 
asserted;  that  many,  if  not  most  of  them  are,  I  hope  to  show. 

Nor  is  the  thesis  here  upheld  that  the  condition  of  vasomotor 
ataxia  will  alone  account  for  the  phenomena  described.  On  the 
contrary,  they  appear  to  have  a  threefold  origin: 

1.  A  constitutional  or  temperamental  status  or  liability ;  namely,  the 
aberrant  motility  of  the  vasomotor  system,  or,  rather,  of  that  entire 
nervous  apparatus  which  used  to  be  termed  "sympathetic,"  which 
Gaskell  termed  "visceral,"  and  which  is  now  known  as  "auto- 
nomic." This  may  be  an  actual,  or  only  a  relative  imperfection; 
it  may  be  manifested  by  excess  or  by  defect,  by  undue  readiness 
(erethism)  or  by  sluggishness  (apathism)  of  reaction,  by  want  of 
excitability  or  by  want  of  inhibition— but  the  general  result  is  the 
same;  there  is  a  maladjustment  of  the  circulatory  relations. 

2.  An  excitant;  the  most  frequent  exciting  agents  being  (a)  an 
endogenous  or  ectogenous  poison — perhaps  even  a  perverted  or 
relatively  excessive  physiological  product;  (6)  emotion,  and  (c)  ther- 
mal change.     Sometimes  the  excitant  cannot  be  identified. 

3.  A  local  determinant,  direct  or  reflex,  which  is  sometimes  to  be 
recognized  in  mechanical  and  physical  conditions,  such  as  position 
(gravity);  sometimes  in  circumstances  that  condition  a  local  action 

>  Op.  cit.,  p.  85. 

-  .Vllbutt  and  Rolleston,  System  of  Medicine,  vol.  iii,  p.  408,  London.  1907. 

Am  Phys  34 
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of  the  excitant;  sometimes  in  a  selective  drug  or  toxin  effect;  some- 
times in  a  slight  trauma;  sometimes  in  eyestrain;  sometimes  in 
excessive  functioning  of  a  part  with  resulting  hyperexcitability  or 
exhaustion,  centra!  or  peripheral.  Frequently,  however,  it  eludes 
detection.  Local  determination  having  once  occurred,  a  certain 
tendency  to  repetition  is  set  up,  and  frequent  recurrence  eventuates 
in  morbid  habit. 

It  has  already  been  intimated,  moreover,  that  under  adequate 
excitation  the  same  order  of  phenomena  may  occur  in  normal 
individuals;  being  thus,  indeed,  neurovascular  disturbances,  but 
not  necessarily  neuroses.  Disturbances  of  the  vasomotor  system 
occur  likewise  as  part  of  the  essential  or  incidental  symptomatology 
of  various  acute  and  chronic  ailments,  especially  those  in  which 
a  persistent  toxemia  is  set  up;  but  such  cases  are  obviously  excluded 
from  the  present  category. 

Henoch's  purpura  and  those  other  rather  severe  syndrome  groups 
of  mingled  visceral  and  cutaneous  phenomena  to  which  Osier  has 
directed  especial  attention  and  the  importance  of  which  he  has  empha- 
sized in  a  number  of  communications,^  doubtless  bear  some  funda- 
mental relationship  to  the  group  of  cases  here  considered;  and  in  a 
number  of  instances  overlap.  They  are,  however,  in  the  main  differ- 
entiated from  the  angioneuroses  by  their  frankness,  their  sharpness, 
their  relative  rarity,  and  their  probable  dependence  upon  definite 
toxins,  if  not  upon  specific  infections.  The  cases  to  which  this 
paper  is  limited  are  of  more  common  occurrence;  have,  in  general, 
a  more  vague  symptomatology,  a  more  protean  variability,  a  less 
definite  exciting  causation;  and  run  a  more  prolonged,  if  not  always 
a  less  dangerous,  course.  The  distinction,  however,  is  not  absolute. 
As  I  have  previously  pointed  out  concerning  Graves's  syndrome 
and  Raynaud's  syndrome,  with  their  connecting  links,  so  also 
among  the  more  distinctly  visceral  types  of  angioneuroses  do  there 
exist  intermediate  cases  of  many  kinds  and  grades.  It  is  partly 
for  this  reason  that  confusion  still  prevails  in  our  nomenclature, 
and  that  while  some  physicians  recognize  as  instances  of  vasomotor 
disorder  only  those  which  are  accompanied  with  structural  changes 

1  Amer.  Jour.  Med.  Sci.,  1895,  ex,  629;  Jacobi  Festschrift,  1900;  Amer.  Jour.  Med.  Sci., 
1904.  cxxvii,  751. 
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and  functional  pen-ersions  so  obvious,  and  of  such  high  degree, 
that  they  cannot  well  be  ignored,  others  refuse  to  admit  within  the 
category  of  angioneuroses  these  very  cases.  Accurate  classifica- 
tion and  appropriate  nomenclature  waits  upon  physiological  as  well 
as  pathological  discovery,  not  only  in  the  domain  of  the  nervous 
system,  but  also  in  that  of  the  body  chemistry,  and  especially  that 
of  the  hormones.^ 

Also,  there  remain  to  be  solved  certain  questions  in  relation 
to  individual  syndrome  groups,  such  as  the  presence  or  absence  of 
infectious  or  toxic  agents,  and  the  identification  of  these,  if  present ; 
the  identification  of  the  products  of  penerse  metabolism  or  of 
increased  or  diminished  secretory  activity  associated  with  the 
various  symptoms,  causally,  incidentally,  or  sequentially;  and 
the  possible  association  of  definite  morphological  or  chemical  tissue 
changes  with  definite  clinical  phenomena.  ^Meanwhile,  the  clinical 
phenomena  deserv^e  more  attention  than  they  ordinarily  receive — 
for  they  are  not  rare,  but  common;  not  infrequent  angels,  but 
almost  daily  visitors. 

Herz  distinguishes  three  types:  (1)  (angio)  spastic,  (2)  (angio) 
ectatic,  and  (3)  mixed;  or,  as  I  had  originally  expressed  it,  syndromes 
dependent  upon  constriction  of  the  vessels,  syndromes  dependent 
upon  dilatation  of  the  vessels,  and  syndromes  in  which  constriction 
and  dilatation  are  variously  commingled.  Sometimes  such  syn- 
dromes, by  repetition  and  other  influences,  become  organized,  as  it 
were,  into  more  or  less  definite  and  permanent  associations,"  and  we 
have  the  well-known  clinical  pictures  of  Graves's  disease,  Raynaud's 
disease,  Mitchell's  erythromelalgia,  etc.  That  constriction  is  gener- 
ally spastic,  and  that  dilatation  is  generally  paretic,  while  probable, 
is  by  no  means  certain.  Dilatation  of  vessels  may  occur  as  well  when 
dilator  nerves  are  excited  as  when  constrictor  nerves  are  paralyzed, 
or  even  when  both  sets  of  fibers  are  excited  or  inhibited, but  in  unequal 
degree.  Our  knowledge  of  the  neurovascular  mechanisms,  central 
and  peripheral,  as  well  as  of  circumstances  and  influences  which  by 
action  upon  the  vessel  wall  may  bring  about  constriction  or  dilata- 

'  The  encyclopedic  studies  of  Sajous  (Internal  Secretions,  Philadelphia,  1903,  1907)  well 
exhibit  the  vast  extent  and  great  importance  of  this  field. 

^Cf.  Morton  Prince,  On  Association  Neuroses,  Jour.  Nervous  and  Mental  Dis.,  May.  1891. 
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tion  independently  of  nerve  impulse,  is  as  yet  too  limited  to  permit 
of  dogmatism.  It  is  for  this  reason  that  I  have  designated  the 
phenomena  under  discussion  as  ataxic;  for  whether  they  be  spastic 
.  or  paretic,  or  both,  whether  they  originate  in  the  vessel  wall  itself 
or  in  the  central  or  peripheral  nervous  apparatus,  whether  they  result 
from  conditions  affecting  dilator  mechanism  or  constrictor  mechan- 
ism, or  both — and  in  the  latter  case,  whether  in  the  same  direction 
or  in  opposite  directions  unequally — they  are  manifestly  phenomena 
of  incoordination.  The  local  circulation  has  become  unbalanced; 
the  peripheral  and  central  circulatory  mechanisms  are  no  longer  in 
equilibrium;  compensation  is  deficient,  restoration  is  tardy.  It  is 
for  this  reason,  too,  that  recognition  of  the  peculiarities  of  the  indi- 
vidual— as  expressed  in  physical  characteristics,  in  reaction  to  certain 
easily  applied  physical,  thermal,  and  emotional  tests,  and  in  previous 
history  of  disordered  function — becomes  so  important.  The  diag- 
nosis is,  in  the  main,  a  diagnosis  of  the  patient  rather  than  of  the 
special  collocation  of  symptoms  presented  in  any  particular  attack. 
The  attacks  vary,  sometimes  to  a  surprising  extent;  but  the  indi- 
vidual liability  remains,  and  may  usually  be  recognized  when  looked 
for.  Sometimes  it  is  acquired,  but  usually  it  is  congenital,  and 
most  frequently  it  is  hereditary,  being  observable  in  many  members 
of  a  family  and,  conditions  permitting,  traceable  throughout  many 
generations. 

The  facts  upon  which  this  diagnosis  may  be  based  will  be  described 
after  the  illustrative  cases  have  been  cited. 

The  phenomena  which,  lacking  a  better  term,  we  describe  as 
angioneurotic  may  be  transient  or  persistent,  general  or  local,  and 
in  the  latter  case  they  may  be  manifested  in  any  tissue  or  in  any  organ ; 
sometimes  in  several  tissues  and  organs  simultaneously;  sometimes 
in  one  tissue  or  organ  at  one  time  and  in  another  at  another  time. 
As  a  rule,  they  are  both  multiform  and  multiregional;  and  while 
certain  fundamental  conditions  are  permanent,  those  which  attract 
the  patient's  attention  and  for  which  he  seeks  relief  are,  in  most 
instances,  transient  and  often  paroxysmal. 

In  the  respiratory  tract  the  best-known  angioneurosis  is  asthma. 
Asthma,  of  course,  is  merely  the  name  of  a  symptom,  the  mechanism 
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of  which  is  varied  and  is  not  always  angioneurotic.  Angio- 
neurotic asthma  is  of  the  three  types,  spastic,  ectatic,  and  mixed. 
The  differentiation  of  the  unmixed  types  is  at  times  readily  accom- 
plished by  a  therapeutic  experiment.  The  injection,  sometimes  even 
the  lingual  administration,^  of  the  active  principle  of  the  adrenal  gland 
relieves  quickly — even  though  but  temporarily — the  ectatic  parox- 
ysm; that  which  has  well  been  termed  "bronchial  urticaria."  Such 
treatment,  however,  aggravates  the  spastic  paroxysm;  which,  on 
the  contrary,  is  relieved,  though  not  with  the  same  degree  of  cer- 
tainty, by  inhalation  of  amyl  nitrite  or  injection  of  nitroglycerin. 
An  indication  of  the  constrictive  or  dilative  nature  of  the  attack 
is  sometimes,  but  not  invariably,  afforded  by  the  tension  of  the 
pulse,  which  is  high  in  the  spastic,  and  low  in  the  ectatic 
variety.  This,  however,  is  manifested,  as  a  rule,  only  at  the  incep- 
tion of  the  attack;  for  later,  the  disturbances  both  of  circulation 
and  of  respiration  consequent  upon  the  mechanical  effect  of  the 
dypsnoea,  as  well  as  upon  the  accumulation  of  carbon  dioxide 
in  the  blood,  render  such  discrimination  impossible.  Also,  the 
general  tendencies  of  the  patient's  vasomotor  reaction,  as  ob- 
served during  periods  of  freedom,  may  be  of  assistance.  Thus, 
when  the  responses  of  the  cutaneous  vessels  to  pressure  and  to  heat 
and  cold  are  of  the  ischemic  variety,  dyspnoea  is  usually  aggravated 
by  adrenalin;  but  when  these  responses  are  of  the  hyperemic 
variety,  adrenalin  usually  relieves  the  asthmatic  paroxysm.  So, 
too,  the  patient's  tendency  to  ischemic  or  to  hyperemic  migraine, 
or  the  predominance,  under  other  circumstances,  of  the  Raynaud's 
or  Graves's  phenomena,  may  indicate  the  hypertonic  or  hypotonic 
tendency  of  his  neurovascular  mechanism.  The  distinction,  never- 
theless, is  not  absolute,  because  mixed  phenomena  so  frequently 
occur,  and  because  the  same  patient  may  at  one  time  exhibit  phe- 
nomena of  hypertension  and  at  another  time  those  of  hypotension. 
The  facts  concerning  asthma,  however,  are  tolerably  familiar. 
Less  frequent  is  the  recognition,  in  practice  and  in  literature,  of 
the  occurrence  of  angioneurotic  phenomena  in  the  larynx.'     Their 

'  S.  Solis  Cohen,  On  Asthma,  Penna.  Med.  Jour.,  Dec.  1904. 

2  R.  Morris  gives  a  noteworthy  picture  of  postmortem  appearances  in  such  a  case,  Ani.  Jour. 
Med.  Sci.,  1905,  cxxx,  382.  Rudolph  reports  a  fatal  case  involving  the  trachea,  Canada 
Lancet,  March,  1904 
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danger  and  the  readiness  with  which  their  nature  may  be  mistaken 
gives  them  high  importance.  I  do  not  know  what  would  be  the 
symptoms  of  an  angiospastic  neurosis  of  the  larynx,  unless,  indeed, 
some  of  the  curious  paresthesias  of  that  organ  have  this  origin.  The 
ectatic  paroxysm  is,  perhaps,  less  rare  than  the  books  indicate.  I 
have  seen  recurring  attacks  of  transient  cedema  of  the  larynx  causing 
intense  difficulty  of  breathing,  in  a  subject  of  tabes,  in  whom  they 
were  brought  on  by  any  extraordinary  physical  exertion,  and  usually 
passed  away  upon  rest  and  spraying  of  the  larynx  with  adrenalin. 
In  this  case,  which  had  been  mistaken  for  one  of  asthma, 
tracheotomy  was  urged  and  declined.  I  later  heard  of  the 
patient's  death  in  a  suffocative  seizure.  Here  a  distinct  and 
serious  organic  lesion  existed,  to  which  the  laryngeal  paroxysms 
may  well  have  been  secondary;  and  the  case  is  not  brought  for- 
ward as  an  instance  of  pure  angioneurosis.  The  following  in- 
stance, however,  seems  distinctly  to  come  under  that  head,  the 
laryngeal  cedema  being  simply  one  of  a  group  of  angioneurotic 
phenomena  affecting  various  tissues  simultaneously  or  at  different 
times.  The  case,  moreover,  is  worthy  of  record  because  of  the 
type  of  patient  in  whom  it  occurred,  and  because  of  the  evident 
connection  of  the  phenomena  with  emotional  disturbances  and 
with  fatigue.  The  record,  however,  can  be  partial  only,  because, 
as  with  most  of  these  patients,  a  detailed  history  of  the  various 
and  varying  paroxysms  during  the  patient's  lifetime,  would  in 
itself  constitute  a  monograph. 

Case  1.~ Angioneurotic  cedema  of  tongue,  pharynx,  and  larynx;  gastro-enteric 
crises;  anginoid  crises.  (Case  of  forty  years'  duration,  with  oedema  of  various 
parts  of  the  body.)  Miss  X.  Y.  Z.,  aged  fifty-two  years,  a  member  of  one  of  the 
old,  staid,  gouty  Quaker  families  of  Chester  County,  Pa.,  and  as  far  as  possible 
removed  in  ancestry  and  personahty  from  those  who  are  so  flippantly  termed 
neurotics  or  hypochondriacs,  is  one  of  several  sisters  whom  the  death  of  father 
and  brother  left  without  men  folk,  to  the  successful  charge  of  an  extensive 
farm  and  dairy.  The  patient  was  first  seen  October  14,  1899.  Her  complaint 
was  of  swellings  coming  on  without  apparent  cause  in  various  parts  of  the  body, 
for  twenty-odd  years.  She  had  been  free  from  them  for  the  last  five  years,  but 
they  had  returned  a  few  weeks  before  she  consulted  me.  The  first  symptom 
the  patient  remembered  was  that  when  a  child  (aged  nine  years)  she  was  subject 
in  hot  weather,  to  small  red  swellings,  which  were  at  first  termed  mosquito 
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bites,  but  afterward  found  to  have  no  such  origin — probably  hives.  The  details 
of  this  case  of  typical  angioneurotic  oedema  are  interesting  and  should  be  reported 
in  full,  but  our  present  interest  lies  in  the  visceral  accompaniments  only.  These 
are  of  three  varieties — laryngotracheal,  gastro-enteric,  and  anginoid.  In 
1877  the  patient  was  stung  severely  by  bees.  For  three  weeks  following  she 
was  "severely  swollen  all  over  the  body,  could  scarcely  see.  and  was  stiff  in 
the  joints."  For  two  years  after  this  she  suffered  with  recurring  attacks  of 
abdominal  cramp,  sometimes  accompanied  with  nausea  and  vomiting,  some- 
times with  a  feeling  of  intense  burning  in  the  stomach,  but  without  nausea  or 
vomiting;  or  there  might  be  profuse  diarrhoea  unaccompanied  with  pain  of 
any  kind.  These  attacks  passed  away,  and  she  then  had  swelling  of  the  lip, 
especially  the  left  half  of  the  upper  lip,  followed  by  strangling  sensations,  with 
burning  and  itching  in  the  throat,  which  passed  off  and  left  severe  headache. 
She  would  then  become  very  sleepy.  The  attacks  seemed  to  be  independent 
of  weather  or  of  food,  of  occupation  or  of  environment.  The  patient,  needless 
to  say,  doesn't  smoke,  nor  does  she  use  alcohol,  tea,  or  coffee.  The  menopause 
had  set  in  when  she  consulted  me.  During  the  existence  of  the  menses  there 
was  no  irregularity,  nor  did  the  attacks  seem  to  be  influenced  either  by  the 
occm-rence  or  the  cessation  of  the  menses.  In  fact,  we  were  unable  to  find 
any  satisfactory  exciting  cause  save  emotion;  that  is  to  say,  any  excitement, 
pleasurable  or  otherwise.  Thus,  the  wedding  of  a  friend  and  the  sickness  of  a 
sister  seem  each  to  have  been  responsible  for  attacks  which  resembled  angina 
pectoris  and  were  so  termed  by  the  physician  attending  her  at  the  time,  about 
three  years  before  I  was  consulted.  The  patient  is  very  susceptible  to  drugs,  and 
as  she  could  not  take  what  she  called  "allopathic"  medicine,  had  been  latterly 
under  homeopathic  treatment.  Her  attendant  had  termed  her  condition  "heart 
trouble."  Examination  of  the  heart  showed  normal  dulness,  somewhat  short 
and  weak  first  sound,  sharp  aortic  second  sound.  The  radial  pulse  was  full, 
moderately  strong,  of  low  tension,  rate  84,  intermittent  on  one  occasion  onlv. 
Swelling  of  the  left  half  of  the  tongue  came  on  during  the  examination,  but 
subsided  upon  the  application  of  adrenal  powder.  On  November  5,  1905, 
the  patient  came  to  the  office  nearly  strangling.  Examination  showed  laryngeal 
oedema,  which  subsided  upon  local  application  of  solution  of  suprarenalin.  She 
stated  that  she  had  been  very  well  under  the  treatment  and  regime  formerly 
prescribed  until  about  six  weeks  previously,  when  she  had  a  swelling  of  the 
tongue,  later  a  swelling  of  the  thigh,  then  a  swelling  of  the  throat.  With  this 
latter  came  chilliness,  stiff  neck,  and  "the  old  bad  symptoms."  .All  this  had 
followed  the  nursing  of  a  sick  sister.  From  time  to  time  the  patient  reappears 
with  the  same  or  similar  symptoms.  She  has  no  thyroid  enlargement,  but 
exhibits  the  eye  signs,  nail  signs,  thermal  and  pressure  reactions,  described 
farther  on  as  characteristic. 

I  have  imperfect  notes  of  a  somewliat  similar  series  of  phenomena 
(Case  II)  in  the  shape  of  a  fragment  of  a  letter,  wliich,  if  niv  nieni- 
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ory  serves,  is  from  an  emotional,  middle-aged  scholar,  who  cannot 
take  morphine,  atropine,  or  quinine.     To  quote  the  written  words: 

"  The  swellings,  at  first,  always  came  between  2  and  3  a.m.,  arousing  me  from 
a  sound  sleep.  There  would  be  a  sort  of  shock  in  the  face  or  tongue,  and 
then  the  swelling  would  begin.  Sometimes  there  would  be  a  swishing  in  the 
ears;  if  this  was  heard  before  I  fell  asleep,  I  knew  an  attack  was  preparing. 
All  these  attacks  were  attended  with  great  depression  of  mind  and  a  desire  to 
weep — a  weary,  hopeless  feeling.  There  was  a  dull  aching  at  the  base  of  the 
head  (brain  ?)  and  later,  aching  in  the  limbs,  with  an  eruption  of  hives  on  the 
lower  part  of  the  body.  The  stomach  is  always  very  irritable  during  and  after 
an  attack.  The  body  is  rarely  free  from  hives  or  blotches.  Nervous  shock  or 
atmospheric  changes  will  often  bring  on  the  swelling." 

The  oedema  in  this  case  aflPected  at  various  times  the  face,  the 
tongue,  the  pharynx,  the  larynx.  It  was  usually  unilateral  (left- 
sided),  sometimes  partially  bilateral. 

That  vascular  disturbances  similar  to  those  observed  in  the 
tongue  and  pharynx  of  these  patients  not  only  may,  but  do,  occur  in 
other  portions  of  the  digestive  tract  has  been  proved  by  examina- 
tions of  a  fragment  of  the  gastric  mucosa,  accidentally  detached 
during  lavage,^  and  by  inspection  of.  the  appendix  and  bowel  in 
several  cases  of  abdominal  section  cited  by  Osler.^  A  few  cases  in 
which  operation  was  done  have  come  under  my  own  observation,  and 
will  be  described  briefly  in  the  further  course  of  this  paper.  These 
gave  corroborative  evidence  of  a  negative  character;  that  is  to  say, 
no  structural  lesion  was  found  to  account  for  the  symptoms. 

The  communication  to  the  Pan-American  Medical  Congress 
recorded  the  occurrence  in  the  pharynx  of  blue  oedema  and 
of  acute  nodular  distention  of  veins  much  like — although  more 
marked — that  which  Barlow''  later  observed  upon  the  hand  in 
Raynaud's  disease.  Herz*  also  has  observed  similar  phenomena. 
The  rupture  of  these  acute  varices  or  "blood-blisters"  may  give  rise 
to  hemorrhages,  and  bleeding  may  similarly  occur  from  distended 
capillaries,  or  in  consequence  of  ordinary  venous  congestion. 
Thus,  blood-spitting,  and  even  vomiting  of  blood,  occasioning  a 
mistaken   diagnosis   of  gastric   ulcer,    is   not   infrequent.     I   have 

1  R.  Morris,  Amer.  Jour.  Med.  Sci.,  1904,  cxxviii,  820. 
-  Osier,  Amer.  Jour.  Med.  Sci.,  1904,  cxxvii,  751,  et  seq. 
■■'  See  Monro,  op.  cit.,  p.  83.  *  Op.  cit.,  p.  54. 


COHEN:   VISCERAL   AXGIOXEUROSES  537 

recorded  one  such  case,  and  have  exhibited  probably  a  dozen  to 
my  chnical  classes.  Section,  either  antemortem  or  postmortem, 
being  wanting,  the  absence  of  gastric  ulcer  is  not  confirmed. 
The  facts  that  in  such  cases  the  nutrition  is  well  presen-ed,  the  gas- 
tric secretion  not  rarely  subacid,  and  the  subsequent  and  previous 
history  of  the  patient  full  of  angioneurotic  phenomena  of  various 
kinds;  together  with  the  further  fact  that  the  patients  go  on  for  long 
periods  without  any  serious  danger  to  life  arising  (as  in  cases  which 
I  have  obser\-ed  for  periods  ranging  from  two  to  twenty  years), 
would  seem,  however,  to  be  strong  negative  evidence.  Some 
of  these  patients,  of  course,  have  passed  out  of  observation,  and 
their  fate  cannot  be  stated.  In  one  case  the  patient  is  known  to 
have  died  in  an  attack  resembling  cerebral  hemorrhage,  and  in 
another,  in  which  sudden  death  occurred,  the  attending  physician 
made  a  diagnosis  of  angina  pectoris. 

Hemorrhages  of  all  kinds  are,  indeed,  quite  common  in  the  sub- 
jects of  vasomotor  ataxia.  Stress  was  laid  upon  this  fact  in  my 
original  communication,  and  I  shall  return  to  its  consideration 
later. 

The  disturbances  of  the  stomach  and  intestines  not  attended 
with  bleeding  are  much  more  common  than  those  just  alluded  to. 
Their  variety  is,  if  not  infinite,  at  least  indeterminate.  AUbutt  relates 
many  instances;  I  described  some  illustrative  cases  in  my  first  com- 
munication; Herz  records  a  number;  and  nearly  every  writer  upon 
Graves's  disease  or  Quincke's  oedema  cites  them  as  among  the 
complications  of  these  syndromes.  In  the  present  communication 
I  shall  instance  only  a  few,  associated  with  other  interesting  phe- 
nomena illustrating  the  personal  and  hereditary  liabilities  of  the 
patient. 

Case  III. — Goitre,  with  asthma;  paroxysmal  tachycardia;  hay  fever;  paroxysmal 
polyuria,  hyperacid  (.')  gastric  crises;  indigestion;  periods  of  subacidity;  emacia- 
tion; possible  tuberculosis.  Miss  Y.,  aged  thirty-six  years,  of  American  birth  and 
English  ancestry,  was  referred  to  me  by  a  colleague.  She  had  been  sick  for  three 
years.  Following  an  attack  of  bronchopneumonia  there  remained  more  or  less 
"persistent  dyspnoea  and  spasmodic  cough  without  expectoration.  After  two  or 
three  months,  attacks  of  paroxysmal  orthopncea  with  wheezing  and  autopalpable 
fremitus  developed.  With  these  came  on  likewise  flatulent  indigestion  with 
borborygmi,  pyrosis,  and  paroxysmal  epigastric  burning.     The  patient  rapidly 
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emaciated.  From  time  to  time  there  would  be  days  of  frequent,  almost  incessant, 
micturition,  the  urine  being  profuse  and  pale.  The  asthmatic  paroxysms 
became  more  frequent.  At  the  beginning  of  an  attack  the  face  becomes  pallid 
the  heart  begins  to  beat  rapidly,  and  pulsation  can  be  heard  in  the  ears.  The 
patient  chills  easily,  and  was  at  one  time  inclined  to  attribute  the  attacks  to 
cold,  but  it  has  become  evident  that  they  are  independent  of  weather,  climate, 
food,  or  exertion.  They  are  frequently,  however,  excited  by  emotion,  especially 
if  she  is  startled  or  angered.  For  three  years  in  succession,  before  the  develop- 
ment of  the  present  condition,  the  patient  had  suffered  with  autumnal  hay 
fever  while  in  England,  but  since  the  onset  of  the  existing  syndrome  she  has 
not  suffered  from  nasal  or  ocular  irritation,  except  when  she  smells  coal-gas, 
which  excites  sneezing,  coryza,  and  lacrymation. 

The  heart  is  feeble,  the  first  sound  short,  the  second  sound  sharp;  the  pulse  regu- 
lar, frequent  (108),  and  full;  the  arteries  hard,  but  not  sclerotic;  the  tension  high 
(140  mm.  systolic).  The  lungs  are  hyper-resonant;  respiration  being  harsh  with 
numerous  sonorous  and  sibilant  rales.  Two  examinations  of  gastric  contents 
show  subacidity.  The  hands  are  cyanotic  and  shoiv  the  nail  signs.  Derrnog- 
raphy  and  factitious  urticaria  are  readily  developed.  There  is  no  history  of 
angioneurotic  oedema  of  the  skin  or  of  the  visible  mucous  membranes.  There 
is  goitre,  but  none  of  the  eye-signs  except  dilatation  of  the  pupils.  The  urine 
occasionally  contains  albumin,  cylindroids,  and  red  cells.  Tubercle  bacilli  can- 
not be  found  in  the  sputum.     The  tuberculin  tests  were  not  permitted. 

The  patient's  father  is  aged  and  healthy.  The  mother  has  goitre  and  the 
eye  signs,  but  no  exophthalmos  and  no  tachycardia.  She  is  distinctly  gouty. 
A  maternal  aunt  has  typical  Graves's  disease. 

Case  IV. — Paroxysmal  epigastric  pain  or  abdominal  cramps;  marked  eye 
signs;  no  goitre;  occasional  palpitation;  transient  pigmentations;  acrocyanosis; 
local  syncope.  Miss  X.  Y.  Z.,  aged  twenty-four  years,  a  seamstress,  of  Austrian 
birth  and  Hebrew  race,  is  short,  stout,  and  well  nourished.  She  has  fair  skin, 
with  dark  hair  and  eyes.  For  some  time  a  sudden,  sharp,  burning  pain  in  the 
epigastrium  has  come  on  at  irregular  intervals,  usually  while  the  patient  is 
at  work,  and  may  recur  several  times  in  a  day.  At  times  it  radiates  toward  the 
left  side  of  the  chest;  at  times  the  pain  in  the  thorax  preceeds  that  in  the  epigas- 
trium; sometimes  there  is  "a  bruised  feeling"  in  the  side,  and  abdominal  cramp 
without  epigastric  pain,  which,  however,  will  be  provoked  if  food  is  taken  within 
an  hour.  Occasionally  there  is  nausea  and  faintness,  but  never  vomiting. 
As  the  attack  passes  off,  there  may  be  considerable  eructation,  but  the  patient 
does  not  at  other  times  have  either  belching  or  flatulence.  There  is  no  pyrosis 
and  no  blood  spitting.  The  bowels  move  regularly  twice  a  day.  The  appetite 
is  not  affected  by  the  pain,  but  the  patient  usually  refrains  from  eating,  because 
experience  has  shown  it  to  be  unwise  to  take  food  at  that  time.  Examination 
of  the  gastric  contents  shows  nothing  abnormal.  There  is  no  tenderness  upon 
pressure,  and  no  abdominal  lesion  of  any  kind  can  be  detected.  The  menses 
are  regular,  but  for  the  last  two  years,  during  which  time  these  attacks  have 
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developed,  the  flow  is  at  times  very  slight;  and  if  she  attempts  to  work  during 
the  catamenial  period,  severe  abdominal  cramps  are  experienced;  otherwise 
there  is  no  disturbance. 

The  patient  is  an  orphan,  an  only  child,  and  no  information  concerning 
her  family  is  obtainable.  She  never  suffers  from  headache.  In  conversation 
she  exhibits  frequent  spontaneous  retraction  of  the  upper  eyelids,  sometimes 
retraction  of  the  Icncer  lids  as  well.  Graefe's  sign  is  wanting.  The  forehead 
wrinkles  perfectly.  The  pupils  are  equal  and  normal  and  there  is  no  tremor 
of  the  closed  lids.  There  is  no  tremor  of  the  hands.  The  skin  of  the  hands 
exhibits  slight  duskiness,  which  runs  out  upon  elevation.  She  says  that  at  times 
the  hands  become  white  aiid  numb.  She  has  not  observed  any  connection  between 
these  attacks  and  the  attacks  of  pain.  There  is  red  dermography.  Hives  do 
not  occur.  The  patient  frequently,  upon  arising  in  the  morning,  finds  yelloiv 
spots  upon  the  face  and  chest,  which  itch  intensely  and  pass  away  in  the  course 
of  ten  or  twenty  minutes.  The  finger-nails  show  a  red  base,  a  blanched  centre, 
and  a  deep  red  terminal  loop.  The  pulse  is  84,  soft,  equable,  and  of  low  tension; 
systolic  pressure,  110;  diastolic,  78.  Palpitation  of  the  heart  frequentlv  occurs, 
especially  if  the  patient  is  startled  or  excited.  She  is  then  unable  to  walk  or 
work.  If  she  rests,  the  paroxysm  passes  over  cjuickly.  Precordial  dulness 
is  not  increased.  The  apex  beat  is  in  the  fifth  interspace,  parasternal  line;  the 
first  sound  of  the  heart  is  empty;  both  second  sounds  are  weak.  There  is  a  soft, 
basic  systolic  murmur  at  midsternum  and  at  the  third  left  interspace.  Hemo- 
globin is  85;  red  corpuscles,  about  4,000,000;  white  corpuscles,  7000.  The 
urine  shows  no  abnormality.  The  thyroid  gland  is  not  enlarged.  The  patient 
is  not  hysterical;  prior  to  the  onset  of  the  s^-mptoms  related  she  had  a  severe 
emotional  strain. 

Case  V. — Paroxysmal  nausea;  local  cyanosis  (of  hands  and  nose);  eye  sign; 
nuil  signs;  tuberculous  and  gouty  family  history.  Mrs.  A.  B.  C,  aged  twenty 
years,  of  American  birth  and  English  ancestry,  has  been  married  for  some 
months,  but  has  never  missed  a  menstrual  period.  Prior  and  subsequent  to 
marriage  she  has  had  attacks  of  "sick  stomach"  unaccompanied  with  pain  or 
headache.  They  come  on,  as  a  rule,  about  half  an  hour  after  eating,  at  any 
time  of  day,  and  most  frequently  after  the  evening  meal  and  when  the  dav  has 
been  one  of  excitement  or  fatigue.  The  character  of  the  meal  appears  to  be 
unimportant.  She  never  vomits.  Sometimes  there  is  eructation  of  odorless, 
tasteless  gas,  which  gives  partial  relief,  and  although  there  is  no  sense  of  dis- 
tention, the  patient  feels  that  further  belching  would  relieve.  There  is  no 
flatulence,  no  pjTOsis,  no  sense  of  weight,  no  other  discomfort  than  nausea. 
The  attack  subsides  spontaneously  in  from  fifteen  to  fortv-five  minutes  and 
very  quickly  when  a  small  dose  (j?,,!  grain,  j  milligram)  of  nitroglycerin  is 
swallowed.  The  bowels  are  regular.  The  lu-ine  is  normal.  The  patient 
has  always  been  "nervous."  She  laughs  and  cries  readily,  but  rarely  has 
hysterical  attacks.  When  nauseated  the  cheeks  burn,  but  are  not  flushed. 
In  cold  weather  the  finger-nmls  and  the  tip  of  the  nose  become  slate-blue.     At 
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other  times  the  finger-nails  are  blue,  yellow,  and  red,  with  terminal  red  loop.  The 
feet  may  be  cold  in  hot  weather.  There  is  deficient  expansion  of  the  left  apex, 
with  impaired  resonance  and  feeble  breathing.  The  heart  is  feeble;  there  is 
no  murmur;  the  pulse  is  regular,  full,  80  in  rate,  of  low  tension  (110).  The 
hemoglobin  is  80;  the  red  cells,  about  4,000,000;  white  cells,  7500.  There 
is  quick,  red  dermography.  The  pupils  are  dilated  equally,  the  lids  are  tremu- 
lous, the  commissure  widens  on  fixation.  The  thyroid  gland  is  full,  but  not 
notably  enlarged.  There  is  no  tenderness  in  the  epigastrium.  No  anomaly  of 
gastric  secretion  is  shown  by  test  meals.  No  abdominal  lesion  can  be  found. 
The  father's  family  is  tuberculous.  The  mother's  family  is  gouty.  Lately  the 
patient  has  been  overusing  her  eyes,  without  glasses  (she  is  myopic),  and 
the  attacks  are  more  frequent.  She  has  also  been  subjected  to  a  prolonged 
emotional  strain. 

Case  VI. — Abdominal  cramps;  precordial  "neuralgia;'^  thyroid  enlargement; 
bicolored  nails;  eye  signs.  Mrs.  X.,  a  Russian  Jewess,  aged  thirty  years,  has  suf- 
fered with  abdominal  cramps  off  and  on  for  two  years.  They  may  be  first  referred 
to  the  umbilicus  or  to  the  epigastrium,  sometimes  to  the  right  iliac  fossa.  They 
usually  spread  over  the  whole  abdomen  and  to  the  back,  and  may  be  either 
preceded  or  followed  by  neuralgic  pain  referred  to  the  precordium.  The  attack 
lasts  an  hour  or  two,  and  may  recur  daily  or  even  twice  in  a  day,  or  there  may  be 
a  free  interval  of  several  weeks.  Following  the  attack  there  is  anorexia.  The 
taking  of  food  appears  to  have  no  influence,  as  the  attacks  may  come  on  before 
eating,  immediately  after  eating,  or  a  long  time  after  eating.  There  is  no  pal- 
pitation, no  fainting,  and  no  vertigo.  The  pulse  is  of  low  tension.  The  nails 
show  a  central  pallid  zone  and  deep  red  terminal  loop.  Both  upper  lids  and 
lower  lids  are  retracted,  the  retraction  becoming  more  evident  during  the  excite- 
ment of  conversation  or  upon  application  of  the  fixation  test.  The  pupils  are 
not  dilated.  There  is  slight  thyroid  enlargement.  This  patient  is  constipated, 
but  the  attacks  are  only  partially  relieved  by  the  continuous  use  of  purgatives 
and  enemas.  No  organic  lesion  of  any  kind  can  be  demonstrated.  There  is  no 
menstrual  trouble. 

Case  VII. — Hyperacid  gastric  crises;  epistaxi^;  hay  fever  iri  substitution  for 
estivo-autumnal  diarrhoea;  nail  signs;  dermography;  hives;  angioneurotic  family 
history.  Mr.  A.,  aged  about  fifty  years,  of  American  birth,  German  ancestry, 
Hebrew  race,  a  man  of  mobile  emotions,  but  not  at  all  hysterical,  rather  of  more 
than  ordinary  self-control — has  been  subject  since  childhood  to  paroxysms 
characterized  by  burning  pain  in  the  epigastrium,  accompanied  with  a  sense 
of  faintness  and  sometimes  with  nausea,  but  rarely  with  vomiting.  If  during 
the  attack  it  is  possible  to  expel  by  the  throat  and  mouth  the  gas  that  seems, 
from  the  sense  of  distention,  to  accumulate  in  the  cesophagus,  partial  relief  is 
experienced.  It  is  ejected  in  a  series  of  explosive  gusts  something  like  hiccoughs, 
and  is  tasteless  and  odorless.  Sometimes  there  is  expulsion  of  gas  from  the 
bowel  at  the  same  time,  and  this  is  also  usually  odorless.  The  attacks  vary 
much  in  severity.     The  most  distressing  feature  of  a  severe  paroxysm  is  the 
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ntermittent  regurgitation  from  the  stomach  into  the  mouth  of  a  thin,  clear, 
colorless,  highly  acid,  and  sometimes  very  bitter  fluid.  This  is  ejected  in  small 
quantities,  from  one  to  two  or  three  teaspoonfuls,  and  at  intervals  varying  from 
one  to  ten  minutes.  Sometimes  the  fluid  seems  to  rise  into  the  middle  portion 
of  the  oesophagus,  but  the  power  to  expel  it  is  lacking,  and  as  it  falls  back  into  the 
stomach  the  burning  pain  which  seems  to  be  concentrated  in  the  subxyphoid 
region  is  much  increased.  The  attacks  are  now  comparatively  infrequent, 
and  a  year  or  two  may  pass  without  one;  but  formerly  they  recurred  three 
or  four  times  in  a  year.  Their  severity  has  also  lessened  in  the  last  ten  years. 
At  first  they  might  occur  at  any  time  of  day.  For  some  twenty  years  they  have 
been  nocturnal  only,  frequently  awaking  the  patient  from  an  untroubled  sleep. 
He  attributes  them  to  overwork,  or  excitement,  or  anxiety.  On  two  occasions 
only — when  cheese  had  been  eaten  at  the  evening  meal — was  there  any  apparent 
connection  between  the  parox}'sm  and  the  taking  of  food;  and  the  patient  be- 
lieves these  to  have  been  simply  coincidences.  The  burning  may  last,  with 
remissions,  during  the  whole  of  the  night,  or  it  may  pass  off  in  an  hour  or  two. 
During  the  period  of  frequency  and  severity  the  pain  could  be  much  mitigated 
or  entirely  relieved  by  the  application  of  a  mustard  plaster  over  the  epigastrium. 
Latterly  this  does  not  seem  to  have  been  necessary.  The  burning  can  also  be 
measurably  relieved  by  the  sipping  of  ice  water  or  by  taking  sodium  bicarbonate 
dissolved  in  hot  water.  Frequently,  as  the  epigastric  distress  disappeared, 
there  would  be  sudden,  sharp,  perhaps  repeated  discharges  of  an  acrid  fluid 
from  the  bowel.  The  stools  at  this  time  would  sometimes  contain  strings  of 
mucus,  rarely  small  lumps  of  fecal  matter.  Apart  from  these  crises,  the  patient  has 
no  gastro-enteric  disturbance;  appetite  and  digestion  are  always  good;  nutrition 
is  well  preserved,  and  the  bowels  functionate  regularly  and  satisfactorily.  As 
a  child  and  young  man,  the  patient  was  subject  to  what  was  called  "dysentery" 
in  the  months  of  August  and  September;  that  is  to  say,  abdominal  cramp  would 
occiu"  suddenly  and  would  be  followed  for  a  week  or  two  by  frequent,  liquid, 
and  sometimes  blood-stained  stools.  These  attacks  ceased  abruptly  if  untreated, 
and  quickly  if  treated  by  evacuation  of  the  bowel  and  the  administration  of 
paregoric.  They  were  independent  of  food,  weather,  or  exertion.  The  last  one 
occurred  in  the  patient's  nineteenth  year.  The  following  spring  he  suffered 
for  the  fu-st  time  from  hay  fever,  which  has  recurred  annually  since  and  can 
only  be  avoided  by  going  to  the  seashore.  The  patient  has  no  nasal  abnormity, 
and  no  enlargement  of  the  thyroid  gland.  He  does  not  exhibit  any  of  the  eye 
signs.  His  nails  are  tapering,  pale  pink,  longitudinally  ridged,  and  exhibit  a 
deep  terminal  crescent.  He  exhibits  but  slight  dermography.  Factitious  urti- 
caria and  pilomotor  reflex  are  absent.  He  has  hives  occasionally.  Headaches, 
from  which  he  began  to  suffer  when  he  entered  college,  were  relieved  by  glasses, 
and  now  seldom  occur.  He  has  myopia,  astigmatism,  and  now  presbyopia. 
There  is  no  abnormality  of  the  eye-ground.  Occasionally  (seven  or  eight  times 
in  the  course  of  his  life)  he  has  had  very  brief  attacks  of  objective  vertigo,  pre- 
ceded by  momentary  dimness  of  vision,  and  accompanied  or  followed  by  high- 
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pitched  tinnitus  aurium.  The  ears  are  normal  and  the  hearing  is  exceedingly 
acute.  The  patient  is  putting  on  flesh  and  is  a  little  winded  on  walking  rapidly 
or  climbing  stairs,  but  the  arteries  are  soft;  the  heart  and  lungs  are  normal; 
the  pulse  is  slow  (rate  60)  and  of  low  tension  (110  systolic).  There  are  a 
number  of  minute  cutaneous  angiomata.  As  a  child,  the  patient  was  subject  to 
bleeding  from  the  nose,  especially  upon  exertion,  such  as  running  a  race. 

His  family  history  is  traceable  throughout  many  generations  and  branches, 
and  on  the  father's  side  exhibits  nothing  significant.  On  the  maternal  side, 
vasomotor  neuroses  are  frequent,  one  or  another  of  the  following  conditions 
being  exhibited  by  one  or  another  maternal  aunt,  uncle,  or  cousin,  as  well  as 
by  the  patient's  brothers  and  sisters:  hay  fever;  asthma;  angioneurotic  edema; 
quinine,  opium,  and  strychnine  idiosyncrasies;  migraine;  paroxysmal  tachy- 
cardia; pseudorenal  colic;  pseudo-appendicitis;  erythema  nodosum;  erythema 
exudativum;  leukoderma;  Graves's  disease.  Diabetes  mellitus  and  gout  are  also 
found  in  the  maternal  line.     A  cousin  has  (chronic)  glaucoma. 

These  eases  should  l)e  sufficient  to  illustrate  the  great  variety 
of  the  gastro-enteric  crises  and  their  association  with  the  family  ten- 
dencies and  individual  constitutional  signs,  to  be  described  more  at 
length  hereafter. 

In  a  number  of  other  cases  more  or  less  resembling  those  narrated, 
a  somewhat  more  definite  exciting  causation  has  been  observed. 
Thus  (Case  VIII),  one  man,  who  is  a  subject  of  leukoderma,  and 
bleeds  freely  from  very  slight  hemorrhoids  (a  relative  of  Mr.  A. 
of  Case  VII),  has  found  that  the  paroxysms — of  vertigo  and  nausea, 
with  gray  or  pallid  face,  cold  perspiration,  intense  umbilical  colic, 
and  sometimes  syncope — from  which  he  suffered  were  brought  about 
by  eating  veal;  and  has  prevented  their  recurrence  by  regulating 
his  diet  accordingly.  A  woman  (Case  IX)  with  marked  eye  signs, 
and  formerly  subject  to  migraine,  declares  that  pyrosis  is  always 
provoked  by  taking  quinine  or  any  "  strong  medicine" ;  but  she  also 
suffers  from  nocturnal  crises  similar  to  those  described  in  Case  VI, 
without  definite  exciting  cause.  A  physician  of  middle  age  (Case  X) 
found  that  his  attacks  of  serous  diarrhea  were  provoked  by  driving 
in  a  cold  wind;  and  prevented  them  by  wearing  a  woollen  abdominal 
bandage  and  wrapping  himself  up  in  a  fur  robe.  Among  the  cases 
included  in  the  series  of  records  consulted  for  this  paper,  are,  how- 
ever, several  of  serous  diarrhea  of  paroxysmal  recurrence  over  a  series 
of  years,  in  some  of  which  sanguinolent  discharges  have  also  been 
observed  from  time  to  time,  and  for  which  no  definite  exciting  cause, 
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either  in  diet  or  weather,  could  be  detected.  In  a  number  of  the 
patients,  however,  especially  women — and,  curiously,  six  out  of  ten 
of  these  are  nurses — the  attacks  seemed  to  follow  prolonged  fatigue 
or  severe  emotional  strain. 

In  previous  communications  I  have  recorded  two  cases  of  mem- 
branous enteritis,  and  the  present  series  contains  ten  additional 
instances,  of  which  four  are  in  men  and  six  in  women. 

In  all  of  the  cases  thus  briefly  alluded  to,  a  sufficient  number  of 
the  individual  characteristics  and  of  the  angioneurotic  associations 
are  present  to  warrant  their  inclusion  in  the  present  discussion. 
A  single  case  may  briefly  be  cited.  This  particular  one  is  chosen 
because  it  illustrates,  in  addition  to  the  diarrhoea,  a  possible  con- 
nection of  this  disturbance  with  epilepsy,  and  also  calls  attention  to 
the  peculiar  cutaneous  reaction  to  silver  exhibited  by  quite  a  number 
of  these  patients. 

Case  XI. — Serous  diarrhoea;  headache;  palpitation;  abdominal  cramps;  tran- 
sient unconsciousness  without  muscular  spasms;  acrocyanosis  from  cold;  der- 
mography;  nail  sign;  black  silver  {sulphide!)  line.  J.  J.,  aged  thirty-three  years, 
for  ten  days  has  had  pain  in  the  back  and  Hmbs,  followed  by  diarrhoea.  For 
five  years  he  has  been  subject  to  these  attacks  at  irregular  intervals,  and  inde- 
pendent of  weather  or  food.  The  stools  are  frequent,  painless,  watery,  containing 
neither  blood  nor  mucus.  He  may  have  cramps  at  times,  in  warm  weather  only, 
but  without  looseness  of  the  bowels.  He  had  typhoid  fever  at  the  age  of  eighteen, 
but  the  diarrhoea  did  not  follow  until  ten  years  later.  Widal  and  von  Pirquet 
reactions  are  negative  and  the  stools  do  not  show  either  typhoid  or  tubercle 
bacilli  (Rosenberger).  At  night  he  is  often  troubled  with  headaches,  which 
usually  begin  in  the  occiput  and  travel  to  the  vertex.  According  to  the  patient's 
statement,  a  swelling  "as  thick  as  his  finger,"  takes  place  along  this  track. 
Wlien  the  pain  thus  begins  in  the  back  of  the  head,  it  affects  both  sides  simul- 
taneously. Sometimes  it  begins  in  the  temple  on  the  right  side  and  radiates 
to  the  nose.  He  has  throbbing  of  the  heart  at  times,  accompanied  by  "weak 
spells"  and  dimness  of  vision.  This  sometimes  lasts  for  half  an  hour.  At  times 
he  becomes  dizzy  for  a  moment  and  loses  consciousness.  The  nails  are  slightly 
curved,  their  general  color  a  leaden  blue,  with  a  distinct  white  band  in  the 
centre,  and  red  bands  above  and  below.  He  perspires  freely  even  in  winter, 
but  endm-es  winter  better  than  summer.  The  finger  ends,  however,  turn  blue 
in  cold  weather,  and  the  feet  are  always  cold,  summer  and  winter.  The  ears  and 
nose  do  not  get  cold.  He  never  had  hives  or  any  other  eruption.  The  track  of 
a  silver  probe  drawn  along  the  face  is  marked  by  a  black  line,  provided  the  per- 
spiration has  first  been  removed.  An  aluminum  probe  excites  red  dermography. 
No  organic  lesion  of  any  kind  could  be  detected.  There  is  no  record  concerning 
the  eyes. 
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Hepatic  crises  occurred  in  but  4  of  the  200  cases  forming  the 
basis  of  this  paper.  Two  of  the  patients  were  women  and  two  were 
men.  In  all  the  symptomatology  of  gallstone  colic  was  closely 
simulated,  except  that  jaundice  was  slight  or  absent.  In  two  of  the 
women  and  one  of  the  men  the  absence  not  only  of  calculi,  but  of 
any  organic  lesion  whatsoever,  was  demonstrated  by  operation. 
Only  one  of  these  patients  was  under  my  care  at  the  time  of  the 
operation,  but  I  have  verified  the  histoiy  of  the  others.  The  case 
in  which  I  counselled  exploratory  incision  will  be  discussed  farther 
on,  in  connection  with  other  surgical  cases.  The  man  that  was 
operated  on  now  suffers  from  umbilical  pain  occurring  paroxysmally, 
the  attacks  apparently  being  brought  on  by  fatigue  or  anger,  some- 
times by  excessive  smoking : 

Case  XII. — Patient  operated  on  for  hepatic  colic,  nothing  found;  cardiac, 
palpitation;  epistaxis;  hemoptysis;  bleeding  hemorrhoids;  eye  signs;  nail  signs. 
Mr.  Y.,  aged  thiry-eight  years,  a  tailor,  of  Hebrew  race,  born  in  Russia.  His 
skin  is  dusky;  he  has  telangiectases  and  angiomata;  exhibits  dermography ,  facti- 
tious urticaria,  and  spontaneous  retraction  of  both  upper  and  lower  eyelids.  He 
has  had  epistaxis  and  hemoptysis,  but  exhibits  no  sign  either  of  tuberculosis  or  of 
gastric  ulcer.  He  occasionally  passes  blood  by  the  bowel,  which  he  attributes 
to  hemorrhoids.  He  has  occasional  attacks  of  palpitation,  but  no  cardiac  lesion 
is  to  be  detected,  and  there  is  no  enlargement  of  the  thyroid  gland.  His  nails  are 
noted  as  "characteristic."     There  is  no  evidence  of  pancreatic  lesion. 

Case  XIII. — Hepatic  colic;  operation;  no  lesion;  eye  signs,  nail  signs,  dermog- 
raphy, etc.  Mrs.  Z.,  aged  forty  years,  of  American  birth,  German  parentage, 
was  operated  upon  for  hepatic  colic  and  no  lesion  found.  She  now  has  par- 
oxysms of  cardiac  palpitation  and  epigastric  burning,  with  belching  and  water 
brash.  She  shows  eye  signs  and  nail  signs,  dermography,  and  factitious  urticaria; 
as  a  child  she  had  frequent  bleeding  from  the  nose. 

Case  XIV. — Hepatic  colic;  no  evidence  of  gallstone;  umbilical  cramp;  inter- 
mittent claudication;  eye  signs;  nail  signs.  Mr.  R.,  aged  forty  years,  of  Austrian 
birth  and  parentage,  Hebrew  race,  insurance  solicitor,  complains  of  pain  in  the 
right  hypochondrium,  occurring  paroxysmally,  sometimes  radiating  to  the  epigas- 
trium, sometimes  to  the  back  and  to  the  right  shoulder;  sometimes  it  runs  down 
the  flank  and  may  even  follow  the  course  of  the  ureter.  At  times  there  is  cramp 
in  the  umbilical  region,  when  the  hypochondrium  is  not  affected.  The  pain  is 
always  of  sudden  onset  and  sudden  departure.  It  is  sharp  and  of  short  dura- 
tion, but  may  sometimes  last  from  fifteen  minutes  to  half  an  hour.  It  usually 
occurs  an  hour  or  two  after  eating,  but  may  occur  at  times  when  the  stomach  is 
empty.  Sometimes  it  is  followed  by  sharp  pain  in  the  region  of  the  right  nipple; 
and  pain  in  the  right  or  left  breast,  sudden  and  stabbing,  may  occur  indepen- 
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dently  of  the  hvpochondriac  colic.  The  patient's  complexion  is  sallow,  but  he 
has  never  been  jaundiced,  though  he  thinks  that  on  one  occasion  his  eyeballs 
were  yellow.  At  times  the  pain  is  accompanied  with  nausea,  but  never  with 
vomiting  or  diarrhea.  He  is  usually  constipated.  He  never  suffers  from  indi- 
gestion. The  attacks  usually  come  on  in  the  fall  of  the  year,  and  may  recur 
daily  or  several  times  a  day,  or  once  in  two  or  three  days,  over  a  period  varying 
from  two  weeks  to  a  month.  Constipation  usually  becomes  worse  at  this  time 
unless  purgatives  are  taken,  but  he  may  at  other  times  go  for  several  days  with- 
out a  stool  and  yet  not  suffer  an  attack;  nor  does  persistent  purgation  relieve  it 
during  this  period.  He  has  consulted  several  physicians  both  in  America  and 
in  Europe,  has  visited  Carlsbad  and  other  watering  places  on  both  sides  of  the 
Atlantic,  and  has  had  all  sorts  of  "cures."  He  has  asked  a  European  and  an 
American  surgeon  to  operate  upon  him,  and  they  have  both  refused.  All  his 
medical  advisers  have  suspected  gallstone,  but  they  have  all  failed  to  verify  the 
diagnosis.  \Mien  I  first  saw  him  I  thought  I  felt  induration  in  the  gall-bladder 
region.  There  was  tenderness  at  this  point;  the  right  rectus  was  rigid;  the  liver 
was  enlarged  downward.  Following  rest  in  bed,  brisk  calomel  and  saline 
purging,  and  broth  diet,  the  induration  and  hepatic  enlargement  disappeared 
and  the  rigidity  of  the  right  rectus  muscle  relaxed.  The  tenderness  and  the 
tendency  to  colic,  however,  remained  for  some  time.  The  patient  is  also  subject 
to  cramp  in  the  right  leg,  which  comes  on  suddenly,  whether  at  rest  or  walking. 
This  patient  shows  the  scleral  exposure  on  the  fLxation  test;  localized  jnlomofor 
reflex  with  sluggish  red  dermography;  a  fringe  of  telangiectases  along  both  costal 
borders,  with  considerable  dilatation  of  superficial  venules  elsewhere  in  the 
thorax  and  in  the  dorsal  region.  The  abdominal  veins  are  not  distended.  The 
pupils  are  dilated ;  the  thyroid  gland  is  slightly  enlarged ;  the  nails  are  of  a  general 
slate  blue  color  with  deep  red  base  and  terminal  red  loop;  the  hands  when 
dependent  are  cyanotic;  the  color  runs  out  upon  elevation.  The  heart  is  weak; 
with  feeble  first  sound,  short  second  sound,  and  a  hemic  basal  murmur. 
Hemoglobin  is  74;  red  blood  cells,  about  4,000,000;  white  blood  cells,  (iOOO. 
The  urine  occasionally  shows  albumin,  no  casts,  no  bile.  Indican  is  usually 
high  and  the  sulphate  ratio  altered.  The  Cammidge  reaction  is  absent.  On 
two  occasions,  shadow  erythrocytes  were  found.  The  feces  are  apparently 
normal.  The  lungs  are  normal.  The  liver  and  spleen  are  not  permanently 
enlarged.  The  patient's  mother  and  her  sister  died  of  consumption;  his  father 
of  heart  disease;  his  half-sisters  and  half-brothers,  born  of  another  mother,  have, 
to  quote  his  own  language,  "stomach  trouble  and  all  kinds  of  troubles." 

Renal  dislurbances  are  more  common  than  almost  any  other 
variety  except  the  gastro-enteric,  and  they  may  be  associated  with 
actual  renal  lesions,  thus  complicating  the  diagnosis.  In  view,  how- 
ever, of  their  long  continuance,  of  the  paroxysmal  recurrence  of 
symptoms,  and  of  the  exhiiiition  of  other  crises,  gastro-enteric,  car- 
Am  Pnys  35 
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diac,  respiratorv',  or  cerebral,  bv  the  same  patients,  it  seems  justi- 
fiable to  conclude  that  the  permanent  affection  of  the  kidney,  finally 
set  up,  is  secondary  to  the  continued  disturbance  of  circulation  and 
nutrition.  In  98  of  the  2C0  case-records  examined  for  this  paper, 
there  is  note  of  transient  albuminuria;  and  in  25  there  is  mention  of 
red  blood  cells  or  of  shadow  cells  in  the  urine.  In  my  first  series  of 
64  cases,  albumin  and  blood  cells  were  found  in  the  urine  at  some 
time,  in  more  than  half;  and  I  am  inclined  to  the  belief  that  suf- 
ficiently frequent  examinations  would  greatly  increase  the  proportion 
of  cases  in  which  this  condition  is  found. 

Still  more  convincing  as  to  the  angioneurotic  character  of  the 
renal  paroxysms  is  the  case  about  to  be  narrated.  Severe  renal 
symptoms  initiated  a  series  of  typical  Graves's  phenomena,  in  a 
woman  whose  mother  and  child  also  exhibit  characteristic  signs  of 
vasomotor  ataxia;  but  for  nearly  three  years  there  has  been  no  recur- 
rence of  renal  phenomena,^and  frequent  examinations  of  the  urine  re- 
veal only  occasionally  a  trace  of  albumin  or  a  few  shadow  cells;  while 
the  patient  has  steadily  put  on  flesh  and  recovered  her  full  strength. 

Case  XV.  Typical  Graves's  syndrome,  following  suppression  of  urine  with 
fever  and  delirium;  recovery;  hives;  scanty  prespiration;  dilated  pupils;  inter- 
mittent ptosis;  frequent  retraction  of  upper  lids;  epistaxis;  tremor;  dermography; 
purpura;  nail  signs;  mitral  regurgitation.  ^Nlrs.  X.,  aged  thirty-one  years,  of 
American  birth  and  German  descent,  following  an  attack  of  bronchitis  with 
apparently  pleuritic  pain  in  the  right  side,  had  suppression  of  urine,  with  dry 
skin,  fever,  oppression  in  breathing,  rapid  and  feeble  action  of  the  heart,  headache, 
and  slight  delirium.  I  saw  her  two  days  later,  in  consultation.  Under  the  treat- 
ment already  instituted,  secretion  of  urine  had  been  resumed,  and  it  was  found 
to  contain  a  moderate  quantity  of  albumin,  with  very  few  casts  and  a  few  blood 
cells.  The  most  evident  sign  upon  casual  inspection  as  the  patient  lay  in  bed  was 
the  flushed  face  and  the  retraction  of  the  upper  lids.  The  pulse  was  of  low  ten- 
sion, full,  weak,  and  rapid.  There  was  a  faint  systolic  murmur.  The  pupils 
were  dilated;  there  was  fine  tremor  of  the  hands;  dermography  was  intense; 
the  eye-hd  "hitch"  was  readily  elicited;  but  the  thyroid  gland  was  not  enlarged. 
I  saw  the  patient  again  two  months  later.  This  time  there  was  marked  exoph- 
thalmos and  considerable  bilateral  enlargement  of  the  th\Toid  gland.  The 
pulse  was  140.  That  the  diagnosis  of  Graves's  syndrome  previously  made 
was  correct,  was  now  quite  evident.  The  urine  was  normal  in  quantity 
and  quality,  and  has  so  continued  during  the  thirty  months  that  have  elapsed 
since  that  time.  Under  treatment,  the  exophthalmos  has  disappeared,  although 
retraction  of  the  lids  is  still  exhibited  upon   fixation,  and  sometimes  sponta- 
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neous  retraction  under  excitement.  This  patient  exhibits  dermoyraphy  and 
tricolored  nails,  and  has  been  subject  to  hives  since  childhood.  She  always 
feels  very  uncomfortable  in  hot  weather,  and  attributes  this  to  the  fact  that  she 
does  not  perspire  freely.  She  states  that  when  hurried,  worried,  or  startled,  she 
used  to  feel  what  she  describes  as  an  "inward  tremor,"  and  if  the  excitement  was 
long  continued,  would  tremble  violently  all  over  the  body.  \Mien  she  was  four- 
teen or  fifteen  years  of  age  her  eyes  became  very  sensitive  to  light,  but  the  pupils 
would  not  contract,  and  for  that  reason  she  had  to  wear  dark  glasses.  This 
phenomenon  accompanied  the  onset  of  menstruation  and  passed  off  in  a  year  or 
two.  As  a  baby  she  had  ice  cold  hands  and  feet  and  did  not  perspire  except  under 
the  arms,  where  at  times  the  sweating  was  profuse  and  fetid.  This  continued 
well  into  womanhood.  She  has  bleeding  hemorrhoids,  and  as  a  child  was  sub- 
ject without  provocation  to  bleeding  from  the  nose,  which  was  always  profuse 
and  difficult  to  stop.  Even  now  she  bleeds  readily  from  a  slight  cut,  and  the  bleed- 
ing is  sometimes  difficult  to  check.  Menstruation  is  usually  profuse  and  painful. 
For  some  months  after  the  goitre  first  subsided,  it  tended  to  reappear  with  the 
menstrual  flow.  For  the  last  eight  months  this  has  not  occurred.  On  several 
occasions  the  patient  has  exhibited  "bruises"  of  unknown  origin  and  twice  an 
extensive  purpuric  eruption;  once  on  the  chest  and  arms;  once  on  the  lower 
extremities.  She  has  been  married  for  some  years  and  has  a  child  four  and  one- 
half  years  old.  Shortly  after  childbirth  she  noted  on  the  right  thigh  a  soft 
mass,  which  has  within  the  last  twelve  months  enlarged  rapidly.  It  is  probably 
a  lipoma.  Three  or  four  times  I  have  noticed  a  drooping  of  the  right  upper  eye- 
lid at  the  outer  canthus.  This  is  temporary  only.  The  patient  states  that  it  was 
first  noticed  after  a  fall  in  childhood,  and  recurs  from  time  to  time  when  she 
is  tired  and  run  down.  This  lid  retracts  at  other  times,  in  unison  with  the  left 
upper  Hd.  The  heart  murmur  has  been  growing  steadily  louder  and  more  pro- 
nounced, but  s\Tnptoms  referable  to  cardiac  incompetency  have  not  developed. 

Incidentally,  it  may  be  remarked  that  in  the  treatment  of  Mrs.  X  the  tremor  of 
the  hands  and  arms,  which  had  become  very  troublesome,  disappeared  imder  the 
administration  of  parath\Toid  substance;  and  that  the  patient  professes  herself 
most  comfortable  when  taking  pituitary  substance. 

The  mother  of  this  patient  exhibits  intermittent  ptosis,  also  of  the  right  u])per 
eyelid.  She  is  gouty,  and  has  incipient  cataract  in  both  eyes.  Her  left  upper 
eyelid  is  retracted  when  the  fixation  test  is  applied ;  sometimes  the  right  upper  Ud 
also;  the  pupils  are  dilated,  but  in  view  of  the  opacities  of  the  lens,  this  is  perhaps 
without  special  significance.  She  has  dermography,  was  a  bleeder  as  a  chikl, 
and  still  bleeds  quite  readily  from  slight  causes.     She  has  tricolored  nails. 

The  patient's  son  (aged  four  and  one-half  years)  has  appendicular  crises, 
exhibits  dermography  and  the  terminal  red  line  upon  his  pink  nails.  He  fre- 
quently passes  uric  acid  gravel,  but  otherwise  appears  to  \x  healthy. 

The  coincidence  of  angioneurotic  visceral  crises  and  an  actual 
lesion  of  one  of  the  organs  concerned,  which,  however,  is  insufficient 
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to  account  for  the  entire  symptomatology,  is  illustrated  by  the  fol- 
lowing cases: 

Case  XVI. — Floating  kidney,  xvith  renal  and  other  crises;  operation;  kidney 
enlarged,  capsule  adherent;  eye  signs;  nail  signs;  erythema;  circumscript  adema; 
paljntation;  syncope;  hemiparesthesia;  gastralgia.     Mrs.  Q.,  aged  twenty-three 
years,  of  American  birth  and  German  and  English  ancestry,  is  subject  to  head- 
aches; is  said  to  have  had  scarlet  fever  at  six  years  of  age,  and  following  this 
"kidney  disease"  and  "heart  trouble."    She  had  a  miscarriage  about  six  months 
before  consulting  me.      For  three  or  four  years  she  has  noticed  intermittent 
swelhng  of  the  feet.    Recently  the  left  leg  has  been  affected.    There  have  been 
frequent  attacks  of  palpitation  of  the  heart.    She  was  conscious  at  times  of  a 
missed  beat.    The  attack  would  frequently  be  followed  by  s}-ncope.     For  ten 
days  she  has  been  having  intermittent  swelling  of  the  feet  and  passing  bloody 
urine.    She  has  had  hematuric  attacks  accompanied  with  severe  abdominal  pain 
twice  before — eight  years  and  three  years  previously — and  this  continued  inter- 
mittently for  about  three  months  each  time.    It  was  independent  of  the  menstrual 
period,  and  bore  no  apparent  relation  thereto.    The  menses  are  regular;  before 
marriage,  every  three  weeks;  since  the  miscarriage,  every  four  weeks.    The  urine 
shows  a  small  quantity  of  albumin,  a  few  hyaline  casts  and  cyhndroids,  and  a 
number  of  red  blood  cells.    Examination  discovers  an  enlarged  and  displaced 
right  kidney.    The  lungs  and  heart  are  normal.    Operation  was  done  by  Senn's 
method.    The  kidney  when  exposed  was  enlarged,  much  congested,  and  the  cap- 
sule too  much  thickened  and  adherent  to  be  removed.    The  surgeon,  however, 
incised  it  in  a  number  of  places.    Recovery  was  uneventful.    The  patient  began 
to  put  on  weight  and  improved  greatly  for  a  number  of  months.    Headaches  then 
began  to  be  frequent  and  troublesome.    With  these  came  attacks  of  drowsiness, 
abdominal  cramps,  pains  about  the  waist,  nervous  attacks  in  which  the  patient 
had   causeless  fears;  hallucinations;  swellings  in  various  parts  of  the  body; 
rashes  of  various  parts  of  the  body;  occasional  attacks  of  causeless  vomiting. 
Although  she  was  wearing  glasses,  I  requested  Dr.  George  M.  Gould  to  go  over 
the  refraction.    He  found  compound  h\-peropic  astigmatism,  and  the  new  lenses 
he  ordered  relieved  a  great  many  of  these  symptoms — more  especially  the  head- 
ache, which  has  not  since  returned.   The  patient  continues,  however,  from  time  to 
time,  to  have  various  abdominal  crises.    This  is  not  due  to  nephroptosis,  for  the 
kidney  remains  in  place.      In  addition,  there  are  from  time  to  time  attacks  of 
transient  numbness  of  one  arm  or  of  the  entire  side ;  "choking  spells,"  one  of  which 
lasted  about  two  hours;  hematuria  and  hemoglobinuria;  "heaviness"  of  the  heart; 
coldness  of  the  legs.    Sometimes  a  red  ring  appears  across  the  nose,  one  inch  from 
the  end,  "which  has  a  bruised  appearance"  (I  am  quoting  the  patient's  descrip- 
tion).   The  same  "bruised  appearance"  occurs  at  times  under  the  eyes.    Some- 
times in  such  attacks  the  eyes  are  staring.    "The  lips  are  red,  the  rest  of  the  body 
a  lifeless  white."     (This  is  the  husband's  description.)     This  patient  is  not 
hysterical.    She  exhibits  the  charcateristic  eye  signs  and  cutaneous  reactions  of 
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vasomotor  ataxia.  The  nails  are  filbeit-shapetl,  pink,  ridged,  and  with  a  deep 
red  crescent  at  the  tip.  The  urine  at  times  shows  casts  and  albumin,  at  times 
albumin  without  casts;  at  times  neither  casts  nor  albtunin;  at  times  red  blood 
cells  or  shadow  cells,  at  times  v.hite  blood  cells;  sometimes  hemoglobin  without 
blood.  There  has  never  been  any  characteristic  inorganic  material.  The  quan- 
tity of  urine  is  usually  between  1200  and  1600  c.c.  per  diem.  Indican,  urea, 
chlorides,  sulphates,  and  phosphates  are  about  normal.  At  present  the  patient's 
principal  complaint  is  of  what  used  to  be  termed  "gastralgia."  Skiagraphy 
demonstrated  the  absence  of  ptosis.  Nutrition  is  good,  and  it  is  difficult  to 
consider  the  case  an  instance  of  ordinary  chronic  nephritis. 

In  view  of  the  well-known  tendency  to  hemorrhagic  phenomena 
in  chronic  nephritis,  the  following  case  is  not  beyond  question;  yet 
the  varied  and  peculiar  character  of  the  crises  is  strongly  suggestive 
of  angioneurotic  origin : 

Case  XVII. — Gastro-enieric  crises;  chronic  nephritis  with  hematuria  and 
crises  simulating  renal  calculus;  skiagram  negative;  no  crystals  found  in  the 
urine;  eye  signs;  nail  signs;  dermography.  W.  B.,  aged  forty-four  years, 
Canadian  birth,  German  ancestry;  gardener;  had  consulted  many  physicians 
and  many  hospitals,  and  his  case  had  been  variously  diagnosticated  as  "alco- 
holic gastritis,"  "myocarditis,"  "acute  nephritis,"  "chronic  parench^-matous 
nephritis  with  exacerbations,"  "renal  calculus,"  "Deitl's  crisis  in  floating  kid- 
ney," "vesical  hemorrhage,"  "renal  hemorrhage,"  and  plain  "hematuria," 
without  topical  or  causative  quaHfication. 

The  family  history  as  obtained  gave  nothing  important.  The  personal  his- 
tory included  diphtheria,  measles,  whooping  cough,  scarlatina  at  eighteen, 
t\-phoid  fever  at  nineteen,  rheumatic  fever  at  thirty-nine.  A  congenital  branchial 
fistula  was  imperfectly  closed  by  operation  when  the  patient  was  tnenty-rwo 
years  of  age.    Ten  years  ago  internal  hemorrhoids  were  removed  by  operation. 

This  man  confessed  to  excessive  use  of  alcohol  until  six  months  before  coming 
under  obsenation.  For  about  a  year  previous  to  that  he  had  had  frequent 
paroxysms  of  abdominal  pain,  usually  epigastric  or  umbihcal,  often  accompanied 
with  vomiting,  sometimes  recurring  eight  or  nine  times  daily,  and  always  inde- 
pendent of  food  or  drink.  The  paroxysms  might  be  weeks  or  only  days  apan,  and 
might  last  one  day  or  longer.  This  ceased  and  was  followed  by  paroxysmal  pain 
on  both  sides  of  the  back  in  the  kidney  region,  extending  forward  and  down 
the  flanks.  In  the  inters-als  there  were  attacks  of  headache,  usually  paroxysmal 
and  sometimes  one-sided.  Both  headache  and  lumbar  pain  were  preceded  by 
constipation,  the  relief  of  which  was  followed  by  amelioration  of  the  other  symp- 
toms. Five  or  six  weeks  before  applying  to  the  Out-patient  Department  of 
Jefferson  Hospital  he  had  had  an  attack  termed  "grippe,"  the  s}-mptoms 
being  described  as  chills,  fever,  and  pain  in  the  knee,  with  general  muscular 
soreness.  Later,  the  legs,  feet,  and  left  arm,  wrist,  and  hand  became  red  and 
swollen,  but  without  pain.    The  face  and  neck  were  swollen,  but  not  discolored. 
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Later  they  became  shiny,  pale,  and  cold.  This  attack  lasted  about  six  days. 
Micturition  became  frequent,  and  was  accompanied  by  general  tremor.  Sleep 
was  disturbed  by  bad  dreams.  He  then  began  to  suffer  again  from  colicky  pains 
in  the  ureteral  region,  and  passed  bloody  urine  for  several  days.  When  seen 
shortly  after  this  there  was  slight  pretibial  cedema,  albuminuria,  but  no  hema- 
turia and  no  casts  or  crystals  in  the  urine.  Nine  months  later  he  complained  of 
sharp,  stabbing  precordial  pains  and  a  return  of  the  nephralgic  symptoms,  which 
alternated  with  vertigo  and  drowiness.  The  urine,  w^hich  had  been  free,  became 
scanty.  The  kidney  is  not  palpable;  the  spleen  is  not  palpable;  no  enlargement 
of  the  liver  is  detected.  The  heart  is  rapid,  the  first  sound  almost  inaudible, 
being  replaced  by  a  soft  systolic  murmur;  the  second  pulmonic  sound  is  accent- 
uated; blood  pressure  is  105  systolic,  75  diastolic;  the  pulse  is  regular  and 
rhythmic.  The  patient  exhibits  the  characteristic  eye  signs,  nail  signs,  and  der- 
mography.  The  eyegrounds  are  normal.  There  is  no  thyroid  enlargement. 
Close  watching  in  the  hospital  failed  to  find  any  distinct  evidence  of  renal  cal- 
culus or  swelling  of  the  kidney  and  no  ureteral  clots  were  found  in  the  urine, 
which,  however,  frequently  contained  free  blood,  albumin,  hyaline  and  hyalo- 
granular  casts.  Cystoscopic  examination  revealed  no  lesion  of  the  bladder  and 
no  stones  in  the  bladder.  The  blood  came  from  both  kidneys.  Several  skia- 
graphic  examinations  failed  to  show  renal  or  ureteral  calculus. 

Among  women  who  exhibit  the  phenomena  of  vasomotor  ataxia, 
whether  visceral  or  cutaneous,  menstrual  disorders  are  quite  common, 
but  whether  the  proportion  of  such  disturbances  exceeds  that  among 
women  in  general  I  am  not  prepared  to  say.  The  association  of 
menstrual  disorders  with  Graves's  disease  is,  of  course,  well  known, 
and  this  forms  another  point  of  contact  between  the  organized  and 
recognized  syndrome  and  the  cases  of  irregular  symptomatolog^^  In 
many  of  the  cases  actual  lesions  are  present;  in  some,  sufficient  to 
require  operation.  Nevertheless,  operation  rarely  relieves  all  the 
symptoms,  and  this  perhaps  would  justify  the  opinion  that  some,  at 
least,  of  the  uteroovarian  disturbances  are,  like  the  other  symptoms 
presented  by  such  patients,  angioneurotic.  The  point  of  particular 
importance  is  this,  that  while  the  uterine  disorder,  displacement,  or 
lesion  ought  to  receive  attention  and,  if  necessary,  surgical,  mechani- 
cal, or  medicinal  treatment,  it  is  not  to  be  looked  upon  as  the  source 
of  all  the  symptoms.  It  may  be,  according  to  its  degree  or  kind,  one 
of  the  determinants  or  of  the  expressions  of  vasomotor  disorder,  or 
a  result  of  the  intermittent  circulatory  alteration,  together  with  the 
accompanying  disturbances  of  tissue-tension  and  nutrition,  to  which 
Herz  has  called  attention.    This  observer  finds  myomata  not  infre- 
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qiient,  and  in  long-standing  cases  does  not  hesitate  to  consider  them 
the  resuhs  or  sequels  of  vasomotor  ataxia.  In  some  of  mv  own  cases 
such  associations  have  been  found,  though  I  can  place  my  hands  upon 
the  records  of  but  two  cases  of  myoma,  and  was  not,  l^efore  reading 
Herz,  inclined  to  regard  this  as  more  than  incidental.  Displacements 
(versions,  flexions),  however,  are  fairly  common,  both  in  the  young 
and  the  old,  the  single  and  the  married;  as  are  also  chronic  conges- 
tions and  enlargements.  Several  of  my  patients  have  been  treated 
suroficallv  for  the  relief  of  the  uterine  lesions,  and  while  this  has 
gotten  rid  of  a  certain  portion  of  the  symptoms,  there  have  always 
remained  outstanding  others-  clearly  vasomotor  in  origin.  Some- 
times the  angioneurotic  s\Tnptoms  first  attract  the  patient's  atten- 
tion after  a  gynecological  operation;^  and  their  almost  normal 
occurrence  during  the  climacteric  is  well  known.  Two  cases  out  of 
the  20  exhibiting  marked  uterine  disturbances  may  here  be  cited, 
and  some  are  cited  in  other  connections  (?.  ^r.,  Cases  XX,  XXI, 
XXII,  XXIY,  XXV,  XXVII,  XXVIII,  XXXII,  XXX\;  etc.). 

C.\SE  XVIII. — Metrorrhagia;  urticaria;  erythema;  hyperidrosis;  glycosuric 
crisis;  eye  signs;  dermography;  nail  signs.  Hemophilia,  gout,  and  diabetes  in 
family.  An  obese,  unmarried  woman,  aged  thirty-eight  years,  of  American 
birth,  German  and  English  ancestr}',  was  referre<l  in  1904.  Her  father  is  dia- 
betic and  gouty  and  is  said  to  be  subject  to  "bruises  of  the  leg"  and  "erysipelas" 
(probabU-  ernhema).  The  patients  menses  were  never  regular.  In  1886  she 
was  said  to  have  ovarian  neuralgia,  and  was  later  curetted.  In  1894  she  suffered 
with  "nervous  prostration"  following  a  severe  emotional  crisis.  Upon  recovery 
she  nursed  a  sick  brother,  and  then  her  mother,  who  died  of  uterine  carcinoma. 
After  this  "nervous  troubles"  returned.  Rest  cure  was  instituted,  and  she  began 
to  get  obese.  In  1896  she  sprained  her  ankle,  ^^'hile  lying  in  h^\  uterine  hemor- 
rhages developed.  The  "menses  flowed  without  cessation"  for  ten  to  fifteen  days 
at  a  time,  and  then  there  would  be  reduced  flow,  or  freedom,  for  seven  or  eight 
days.  There  was  frequent,  violent  cramp.  The  condition  lasted  three  or  four 
months,  closing  with  a  second  curettement.  It  returned.  A  second  gA-necologist 
amputated  the  cervix  for  supposed  malignancy.  Metrorrhagia  continued,  how- 
ever, and  the  third  gynecologist  diagnosticated  "flabby  uterus"  and  packed. 
After  rest  treatment  the  flow  stopped  for  a  while  and  migraine,  abdominal 
pain,  and  serous  diarrhoea  supervened.  When  I  saw  the  patient  there  was  a 
continuous  uterine  oozing,  with  irregular  fits  of  flooding.  The  womb  was  large 
and  flabby.  Under  medicinal  and  hygienic  treatment  the  oozing  ceased,  but 
the  flooding  continued  with  lessening  frequency  until  two  years  ago.     Apparently 

1  Two  marked  instances  and  others  less  marked  occur  in  the  present  series. 
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a  sort  of  menopause  is  setting  in;  there  has  been  only  a  shght  flow,  twice  in  six 
months.  The  patient  laughs,  cries,  blushes,  or  gets  angry,  with  slight  provoca- 
tion. At  one  time  she  was  subject  to  hives  and  to  dietetic  erythema.  She  bears 
hot  weather  badly.  At  times  she  has  nocturnal  attacks  of  "dry  throat,"  fol- 
lowed by  profuse  salivation,  and  in  the  morning  a  "general  rash"  is  seen,  which 
lasts  from  two  to  twenty-four  hours.  There  is  no  heart  or  lung  lesion.  The  fnlse 
varies  in  rate  from  85  to  90;  is  full,  regular,  of  low  tension.  The  urine  col- 
lected by  catheter  occasionally  contains  albumin,  blood  cells,  cylindroids,  urates, 
oxalates;  never  distinct  casts.  The  blood  is  normal  as  to  hemoglobin  and  cell 
counts.  The  upper  eyelids  retract  spontaneously  and  on  the  fixation  test;  the 
pupils  are  dilated;  there  is  a  complex  refractive  error.  Goitre  is  absent.  Der- 
mography  is  elicited,  the  nails  are  tricolored.  The  hands  and  feet  are  always 
red,  remaining  warm  and  perspiring  in  winter.  After  attacks  of  pain  the  head 
and  neck  perspire  freely;  sometimes  the  perspiration  has  a  bad  odor.  The 
patient's  maternal  grandfather  was  a  bleeder,  dying  of  apoplexy.  Her  paternal 
grandfather  sufl^ered  with  dry  skin,  "winter  itch,"  and  facial  neuralgia.  He 
died  in  old  age  of  "heart  disease." 

While  this  paper  is  going  through  the  press  this  patient  has  developed  a  glycosuria 
crisis,  following  physical  fatigue  while  in  the  mountains.  The  first  sign  was  polyuria, 
3000  to  4000  0.0.  of  colorless  fluid  being  passed.  Pruritus  vulvae  with  swelling  and  an 
eczematoid  condition  of  the  labia  and  contiguous  parts  followed,  but  sugar  did  not  appear 
in  the  urine  until  five  days  later,  three  days  after  her  return  to  the  city.  The  quantity 
of  urine  fell  to  about  2000  c.c.  and  glucose  varied  from  1  to  2.5  per  cent,  by  fermentation 
test.  Milk  diet  was  instituted.  Tliree  days  later  the  urine  reduced  copper  and  bismuth 
but  did  not  ferment  with  yeast.  Pentose  tests  were  not  carried  out,  and  since  then  neither 
reduction  nor  fermentation  is  found,  although  milk-sugar,  glucose,  and  pentose-rich  fruits 
have  been  given  and  full  mixed  diet  restored.  Was  there  a  disturbance  of  pancreatic 
circulation? 

Case  XIX. — Ovarian  neuralgia;  painful  menorrhagia;  hay  fever;  parox- 
ysmal acrocyanosis;  relaxation  of  uterine  ligaments;  operation;  substitutive 
crises;  thyroid  enlargement;  eye  signs;  nail  signs;  anidrosis.  Mrs.  P.,  aged 
thirty-five  years,  of  American  birth,  mixed  Irish  and  German  ancestry,  has  had 
autumnal  hay  fever  for  seventeen  years.  She  shows  eye  signs  and  nail  signs. 
Her  hands  become  greenish-white  in  cold  weather,  the  nose  cold  and  red.  Never- 
theless, she  feels  more  comfortable  than  in  summer,  because  she  cannot  per- 
spire. She  is  nervous  and  frightens  easily.  Under  excitement  the  heart  palpi- 
tates, she  becomes  pale,  the  liml)s  become  chilly,  and  she  feels  as  if  insects  were 
crawling  over  the  body.  She  always  blushes  easily;  frequently  dark  red  spots 
appear  on  the  cheeks  or  on  one  cheek  without  known  cause;  one  ear  will  fre- 
quently burn.  She  is  subject  to  abdominal  cram])s,  without  nausea  or  vomiting, 
but  associated  with  pain  in  the  ovarian  region.  She  sometimes  has  leucorrhoea. 
Menstruation  is  irregular,  painful,  and  profuse.  There  is  considerable  dragging 
and  pain  in  the  back.  A  gynecologist  called  in  consultation  found  the  womb 
enlarged  and  retroverted,  the  ovaries  tender  and  enlarged,  and,  upon  performing 
abdominal  .section,  found  both  of  them  to  contain  small  cysts,  suflScient  to  justify 
resection.    The  relaxed  uterine  ligaments  were  also  shortened.    ^Miile  the  opera- 
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tion  gave  relief  to  other  symptoms,  the  patient  continues  to  have  abdominal 
cramps,  and  diarrhoea  has  become  substituted  for  the  leucorrhoea.  This  woman 
has  considerable  enlargement  of  the  thyroid  gland ;  there  is  no  palpitation  of  the 
heart  except  when  startled.  She  frequently  feels  pulsations  in  her  limbs,  which 
she  thought  were  the  motions  of  her  bloodvessels,  but  they  are  distinct  muscular 
waves,  such  as  are  frequently  observed  in  neurasthenic  persons. 

Crises  of  cardiovascular  disorder  sometimes  assume  the  most 
prominent  place  in  the  symptomatology  of  visceral  angioneurosis, 
either  temporarily  or  permanently-  The  vascular  and  pseudovas- 
cular  throbbings  of  neurasthenics  and  the  common  throbbing  of 
the  abdominal  aorta  are  famihar;  but  in  the  cases  of  angioneurotic 
disorder  the  throbbing  may  involve  any  part  of  the  aorta,  and  any 
of  its  branches,  to  such  an  extent  as  closely  to  simulate  aneurysm 
in  the  region  affected.  This  was  notably  shown  in  the  following 
instances : 

Case  XX. — Arterial  throbbing  simulatiiuj  thoracic  aneurysm  in  a  case 
exhibiting  gastro-enteric  crises,  dermography,  factitious  urticaria,  ejnsiaa'is, 
eye  signs,  and  nail  signs.  A  very  intelligent,  highly  educated  woman,  aged 
forty-five  years,  occupying  an  important  position  in  the  teaching  world,  was 
frequently  roused  from  sleep  by  violent  palpitation  of  the  heart  and  shortness 
of  breath,  which  condition  would  intermit  and  recur  for  several  hours.  Later 
it  began  to  come  on  while  she  was  in  the  cars  going  to  and  from  school,  or  even 
while  she  was  teaching.  Whiskey  administered  on  one  or  two  of  these  occasions 
increased  the  difficulty,  as  did  also  aromatic  spirit  of  ammonia.  Sodium  bro- 
mide, also  taken  as  a  domestic  prescription,  at  first  gave  relief,  but  later  was 
without  effect.  A  friend  for  whom  she  sent  to  give  her  massage  noticed  persistent 
throbbing  beneath  the  sternum  and  some  swelling  of  the  neck,  and  told  her  that 
she  had  "aneurysm."  A  physician  was  summoned  and  confirmed  tliis  opinion; 
but  a  consultant  diagnosticated  "exophthalmic  goitre."  I  found  a  broad,  full 
neck,  but  no  enlargement  of  the  thyroid  glantl.  Dermographism  and  factitiotis 
urticaria  were  easily  produced;  telangiectases  and  characteristic  eye  signs  and 
nail  signs  were  found.  Inquiry  elicited  a  history  of  gastro-enteric  crises  of 
various  kinds,  and  frequent  attacks  of  causeless  trembhng.  The  patient  had,  of 
course,  been  treated  by  various  physicians  for  indigestion  and  for  gout.  She 
belongs,  indeed,  to  a  gouty  family,  and  herself  possesses  Heberden's  nodes. 
She  had  a  malposition  of  the  uterus,  which  was  relieved  mechanically,  and  a 
high  degree  of  refractive  error — compound  myopic  astigmatism  with  presby- 
opic diminution  of  accommodation  and  anisometropia.  While  under  observa- 
tion she  had  several  attacks  of  epistaxis,  preceded  by  intense  headache,  injection 
of  the  eyes,  and  a  throbbing  pain  in  the  back  of  the  neck,  which  symjitoms 
disappeared  upon  the  onset  of  bleeding  from  the  nose.    The  arteries  are  hard 
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— not  sclerosed — and  the  pulse  of  high  tension.  Symptoms  were  measurably 
relieved  by  nitroglycerin  and  by  correction  of  the  refractive  error,  and  still 
further  relieved  by  the  rest  treatment  later  instituted.  There  is  no  cardiac 
lesion,  and  an  .T-ray  picture  shows  merely  a  slight  dilatation  of  the  aorta. 

Case  XXI. — Arterial  throbbing  simulating  abdominal  aneurysm;  pseudo- 
renal  colic;  eye  signs;  nail  signs;  dermography.  Miss  A.,  aged  thirty  years,  of 
American  birth  and  parentage,  German  and  English  ancestry,  a  teacher,  not 
hysterical,  complained  of  violent  throbbing  in  the  abdomen.  She  had  noticed  a 
swelling,  and  there  was  thrill  and  bruit.  She  was  subject  to  abdominal  crises 
resembling  renal  colic.  The  .r-ray  picture  showed  no  aneurysm,  and  no  stone 
in  the  kidney  or  the  ureter;  and  although  blood  was  found  in  the  urine  occa- 
sionally, it  did  not  at  any  time  show  crystals.  The  patient  exhibited  the 
characteristic  eye  and  nail  signs  and  cutaneous  reactions  of  vasomotor  ataxia,  and 
after  treatment  has  been  for  five  years  free  from  attacks. 

Throbbing  in  the  rectum  is  an  unpleasant  symptom  sometimes 
experienced.  It  may  be  accompanied  with  or  preceded  by  sudden 
stabbing  pain,  and  followed  by  bleeding  or  the  appearance  of  an 
external  pile.  It  is,  however,  marked  and  frequent  in  a  gouty 
neurotic  woman,  aged  sixty-two  years  (Case  XXII),  who  has  no 
hemorrhoids,  but  who  used  to  have  attacks  termed  "dysentery" — 
abdominal  cramps,  with  sanguinolent  mucous  discharges. 

She  has  dilatation  of  the  left  pupil,  with  intermittent  retraction  of  the  left 
upper  eyelid ;  but  no  lesion  of  the  fundus,  no  goitre  and  no  cardiac  disorder. 
There  is  no  sign  of  tabes  or  of  nephritis.  The  finger  joints  are  typically  gouty 
and  enlarged,  but  also  the  tissues  about  them  swell  and  subside— a  circum- 
script  oedema.  She  has  transient  flushings  of  the  pharynx,  and  is  said  to  have 
had  croup — probably  an  attack  of  laryngeal  oedema.  There  is  gout  on  one 
side  and  tuberculosis  on  the  other,  in  the  French  and  English  ancestry. 

Reference  of  pain  to  the  heart,  that  is,  to  the  precordial  region, 
or  region  of  the  manubrium  sterni,  is  quite  common.  In  some  cases 
the  diagnosis  of  pseudo-angina  is  clear;  in  other  cases  it  is  difficult 
to  exclude  true  angina  pectoris,  and,  indeed,  in  the  further  progress 
of  the  case  this  condition  develops;  but  in  many  cases  the  pains  are 
not  anginoid  in  character.  They  are  variously  described  as  burning, 
stabbing,  shooting,  pressing,  and  sometimes  the  patient  is  unable 
to  give  any  clear  description.  The  pain  may  be  associated  with 
palpitation,  more  often  with  a  sensation  of  sinking,  and  sometimes 
is  actually  followed  by  syncope.  I  shall  recur  to  this  subject  in 
another  connection. 
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In  Case  XXVIII — that  of  a  patient  who  afterward  died  in  coma 
following  a  second  attack  of  hemiplegia,  and,  therefore,  presumably 
of  cerebral  hemorrhage — the  pain  started  in  the  midclavicular  line 
of  the  second  interspace  to  the  left  and  ran  over  the  shoulder,  but 
not  down  the  arm.  It  was  experienced  only  when  first  going  into  the 
street  from  the  house,  and,  according  to  the  patient's  statement, 
would  become  so  severe  after  walking  two  or  three  squares  that  she 
was  compelled  to  stop  and  rest,  after  which  she  could  go  on  all 
day  without  recurrence  of  the  pain.  This  symptom  disappeared 
about  two  years  before  the  fatal  termination. 

The  case  was  one  that  had  begun  as  asthma,  attended  with  profuse  sweating, 
scanty  urination,  and  albuminuria;  later,  polyuria ;  which  symptoms  disappeared 
before  the  others  developed.  In  this  case  also  there  was  a  malposition  of  the 
uterus,  and  operative  rectification  without  relief  to  other  than  local  symptoms. 

Case  XXIII. — Pseudo-angina  in  a  'patient  exhibiting  the  characteristic  phe- 
nomena of  vasomotor  ataxia.  W.  M.,  aged  nineteen  years,  farmer,  of  Russian 
birth,  Hebrew  race,  was  suddenly  seized,  while  at  work  in  the  field,  three 
months  ago,  with  sharp,  shooting,  precordial  pain  and  palpitation  of  the  heart. 
Apparently  there  was  momentary  apnoea.and  the  patient  had  a  sense  of  impend- 
ing death.  This  passed  quickly,  but  dyspnoea  and  pain  continued  for  about 
an  hour.  Other,  shorter  and  less  severe  attacks  followed  on  the  same  day,  and 
he  has  not  been  free  from  them  for  a  day  since.  Their  frequency  is  increasing, 
and  often  there  are  as  many  as  twelve  in  a  single  day.  There  are  occasional 
pains  around  the  neighborhood  of  the  apex  beat,  of  a  sharp,  shooting  char- 
acter, radiating  to  and  down  both  arms,  especially  the  left,  but  not  attended 
with  the  same  distress  as  those  first  described.  Paroxysms  are  more  frequent 
after  full  meals,  especially  at  night;  he  seldom  passes  a  night  without  being 
awakened  by  pain.  The  patient  is  constipated,  and  has  frequent  eructations 
of  sour  gases. 

His  cheeks  are  flushed  and  the  superficial  venules  are  dilated.  Fifteen  to 
twenty  seconds  after  exposure  to  the  air  of  the  I'oom,  the  skin  of  the  chest  shows 
a  general  mottling  or  marbling,  or  irregular  pink  areas  appear,  about  the  size 
of  a  shilling,  in  some  places  arranged  in  alternation  with  equal  blanched  areas. 
There  is  quick,  red  dermography,  but  no  factitious  urticaria.  Skin  reflexes  are 
exaggerated  in  general;  the  pilomotor  reflex  is  quick  and  extensive.  If  one 
hand  be  immersed  in  ice  water,  its  fellow  becomes  red,  and  then  bluish  purple, 
in  from  three  to  five  minutes.  If  the  hand  be  immersed  in  lukeAvarm  water,  it 
reddens,  but  there  is  no  change  in  the  other  hand.  Very  hot  water  produces  in 
both  hands  the  same  appearance  as  very  cold  water.  The  7iails  are  tricolored; 
the  terminal  red  band  is  narrow  but  well  defined;  the  proximal  blue  band  is 
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broad.  (On  another  occasion  the  nails  are  pink  with  deep  red  terminal  loop.) 
The  hands  sweat  profusely  in  hot  weather,  and  reddish  patches  similar  to  those 
described  appear  over  the  arms  and  trunk.  Sometimes  the  patches  are  dead 
white,  surrounded  by  a  red  areola.  He  flushes  easily,  when  resting  as  well  as 
during  exertion,  and  the  ears,  or  one  ear,  will  frequently  burn  and  become 
fiery  red.  Eyes:  The  pupils  are  equal,  moderately  dilated,  excessively  mobile, 
and  respond  readily  to  light,  accommodation,  and  convergence.  The  lids  are 
decidedly  tremulous  when  lightly  closed.  The  sclera  is  exposed  above  the 
cornea  on  applying  the  fixation  test.  The  sclerotics  are  pearly,  the  cornese 
clear,  and  the  conjunctivae  pale.  The  retinal  vessels  are  injected.  There  is  low 
compound  hyperopic  astigmatism.  The  lungs  are  normal.  Heart:  The  apex 
impulse  is  visible  and  palpable  in  the  fifth  interspace  in  the  parasternal  line. 
More  forcible  pulsations  are  present  in  the  fourth  interspace  and  third  inter- 
space just  to  the  left  of  the  sternum.  There  is  no  thrill.  Cardiac  dulness  is 
normal.  At  the  apex  the  first  sound  is  lacking  in  good  muscular  tone.  It  is 
decidedly  murmurish.  The  second  sound  is  snappy.  The  aortic  element  of  the 
second  sound  is  loudly  accentuated.  The  first  sound  is  barely  audible  at  the 
aortic  cartilage.  The  second  pulmonic  sound  is  relatively  accentuated. 
During  his  stay  in  the  hospital,  the  patient  complained  of  pain  starting  in  the 
abdomen,  usually  around  the  umbilicus,  and  travelling  in  divers  directions. 
On  one  of  these  occasions  a  distinct  systolic  murmur  was  heard  over  the  aortic 
cartilage  and  in  the  vessels  of  the  neck.  The  first  sound  at  the  apex  was 
obscure.  The  thyroid  gland  is  slightly  enlarged.  There  are  a  few  jngmented 
spots  along  the  back,  but  angiomata  and  telangiectases  cannot  be  found. 
The  pulse  is  rapid,  irregular,  quick,  receding,  of  low  volume  and  tension. 
The  tracing  shows  a  normal  venous  pulse,  arterial  pulse  of  low  tension,  apex 
beat  quick  and  unsustained.  Blood  pressure  on  three  occasions  registered: 
during  quiescence — systolic,  125;  diastolic,  75;  during  quiescence:  systolic, 
130;  diastolic,  80;  during  paroxysm:  systolic,  115;  diastolic,  85. 

The  patient  is  well  nourished  and  appears  to  be  intelligent.  His  manner  is 
restless;  he  lies  comfortably  in  bed,  flat  on  his  back,  except  during  the  par- 
oxysms, when  he  feels  more  comfortable  sitting  or  bending  forward.  His  voice 
is  high  pitched  and  husky.  Nose  and  throat:  There  is  deflection  of  the 
septum,  S-shaped,  to  the  right  anteriorly.  The  pharynx  is  injected.  There 
is  no  swelling  around  the  laryngeal  region.  The  vocal  bands  exhibit  slight 
muscular  weakness  in  approximation,  and  injection  at  the  bases.  The  urine 
is  usually  of  high  specific  gravity,  highly  acid,  occasionally  showing  traces  of 
albumin,  but  no  sugar.  The  urea  is  normal,  indican  is  high;  there  are  no  casts, 
no  crystals,  but  occasional  erythrocytes.  The  blood  is  normal.  The  feces 
contain  neither  ova  nor  parasites.  There  is  no  occult  blood;  tubercle  bacilli 
are  not  found.  The  gastric  contents,  after  test  breakfast,  show  a  total  acidity 
of  0.2336  per  cent.,  or  64  acid  grade;  free  HCl  of  0.1314  per  cent.,  or  36  acid 
grade;  combined  acids,  0.1314  per  cent.,  or  36  acid  grade.  Lactic  acid  and 
lactic  acid  bacilli  are  absent.    There  is  a  trace  of  blood,  and  yeasts  are  present. 
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The  patient  states  that  the  family  is  "not  nen'ous."  One  brother  is  subject 
to  apparently  spontaneous  epistaxis;  the  mother  and  another  brother  to  sick 
headache.    The  father  is  healthy. 

Hemorrhages  are  frecjuent,  and  frequently  lead  to  mistaken 
diagnosis.  Thev  mav  occur  anvwhere,  from  the  retina  to  the  funda- 
ment.  Epistaxis  not  dependent  on  nasal  lesion  is  the  most  frequent 
form,  but  retinal  hemorrhage,  hematemesis,  hematuria,  and  metror- 
rhagia are  not  uncommon.  I  have  recorded  a  few  cases  in  my  pre- 
vious series,  and  ^lonro  cites  quite  a  number  in  association  with 
Raynaud's  phenomena.  Herz  includes  hemorrhoids  as  among  the 
phenomena  attributable  in  some  cases  to  vasomotor  ataxia.  I  have 
numerous  instances  among  my  records,  but  was  inclined  to  regard 
the  lesion  as  a  coincidence.  Intestinal  bleeding  in  the  absence  of 
hemorrhoids  is  not  unconmion.  The  diagnosis  of  angioneurotic 
bleeding  rests  upon  exclusion  of  sufficient  organic,  toxic,  or  traumatic 
cause,  and  recognition  of  the  patient's  constitutional  characteristics. 
In  the  case  (XVI)  of  floating  kidney  with  hemorrhagic  crises,  the 
attacks  of  bleeding  became  less  frequent,  but  did  not  cease  after 
the  successful  operation.  Several  of  the  uterine  cases  exhibit  exces- 
sive and  irregular  bleeding.  In  this  connection  I  may  cite  without 
reporting  in  detail  the  cases  of  a  mother  and  daughter  that  exhibit 
many  instructive  points;  also  a  case  of  hemopt\'sis  and  a  case  of  retinal 
hemorrhage. 

C.^SE  XXIV. — Metrorrhagia  in  a  woman  of  hemophilic  and  gouty  family; 
migraine;  eye  signs;  nail  signs;  dermography.  Mrs.  X.,  of  American  birth 
and  parentage,  English  ancestry;  aged  forty-five  years;  is  not  my  patient.  She 
accompanied  her  daughter,  and  I  obtained  her  history.  From  childhood  she 
had  suffered  with  migraine,  and  from  puberty  with  menorrhagia  and  metror- 
rhagia. A  displaced  kidney  had  been  operated  upon,  and  some  ovarian  disease 
or  disorder  had  also  necessitated  operation,  but  of  its  nature  I  am  not  informed. 
It  was  not  suppurative.  She  knew  herself  to  be  a  "bleeder,"  and  to  be  of  a 
bleeding  family,  and  at  both  operations  there  had  been  considerable  difhcultv 
in  stanching  the  blood.  A  maternal  uncle  had  died  of  hemorrhage,  supposed 
to  be  from  the  trachea,  following  a  slight  blow.  She  was  under  the  impression 
that  the  administration  of  thyroid  extract  had  helped  to  control  her  metror- 
rhagia. She  has  occasional  tachycardia;  there  is  no  heart  lesion,  and  the  thy- 
roid gland  is  normal  to  palpation.  She  exhibits  spontaneous  widening  of  the 
commissure  and  nearly  constant  dilatation  of  the  pupils;  the  nails  are  char- 
acteristically tricolored;  there  is  quick  red  dermography,  and  the  patient  is 
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subject  to  frequent  burning  and  redness  of  the  face,  often  of  one  cheek  only. 
The  family  on  both  sides  is  gouty. 

Case  XXV. — "Nervous  heart;"  hemoptysis;  anrjioectasis  of  tongue,  pharynx, 
and  epiglottis;  enlarged  thyroid  gland;  early  pulmonary  tuhercitlosis ;  chlorosis; 
dermography;  nail  signs;  menstrual  irregularity;  hemophilic  and  gouty  family 
history.  Miss  X.,  aged  twenty-one  years,  daughter  of  the  patient  just  described 
and  of  a  tuberculous  father,  now  dead,  was  treated  three  years  ago  for  "nervous 
heart."  She  menstruated  once  at  twelve  years.  There  was  no  return  of  the 
flow  for  four  years,  and  then  it  came  on  irregularly,  but  painlessly  and  never 
profusely,  at  periods  of  six  or  seven  weeks.  She  always  has  much  headache 
around  the  fourth  week  and  becomes  highly  nervous  until  after  the  discharge. 
A  gynecologist  who  was  consulted  found  no  pelvic  lesion.  A  little  more  than  a 
year  ago  she  began  to  feel  "  run  down,"  to  cough,  and  to  spit  blood.  As  a  child 
she  had  occasional  attacks  of  bleeding  of  the  nose  and  blood  spitting,  but  no 
attention  was  paid  to  these  symptoms.  She  does  not  bleed  easily  from  scratches, 
and  adenoids  were  removed  during  her  childhood  without  notable  hemorrhage. 
She  shows  pilomotor  reflex,  dermography,  and  tricolored  nails,  but  no  eye 
signs,  except  dilatation  of  the  pupils.  The  thyroid  gland  is  slightly  enlarged. 
She  is  subject  to  hives  from  hot  weather  or  excitement;  the  only  edibles  that 
she  has  been  able  to  incriminate  are  pears  and  tomatoes.  Her  maternal 
grandmother  does  not  eat  fish,  as  distressing  hives  are  likely  to  follow.  The 
patient  feels  hot  every  morning  and  sweats  profusely,  but  her  general  tempera- 
ture does  not  appear  to  be  elevated  at  any  time  if  the  thermometric  record  can 
be  depended  upon.  She  feels  worse  in  summer  than  in  winter,  and  coughs  less 
on  cold  days  than  on  warm  ones.  The  tonsils  and  the  glands  at  the  base  of  the 
tongue  are  much  enlarged,  and  the  latter  are  covered  with  distended  veins. 
The  epiglottis  is  covered  with  a  netAvork  of  dilated  vessels.  The  larynx  appears 
to  be  normal.  Enlarged  and  tortuous  veins  cover  the  pharyngeal  wall  and  the 
pillars  of  the  fauces.  Both  apices  are  hyperresonant ;  otherwise  percussion  of 
the  chest  shows  no  abnormality.  There  is  a  fine  crackling  at  the  left  apex 
anteriorly,  and  at  the  upper  portion  of  both  lungs  posteriorly.  Precordial 
dulness  is  normal;  the  cardiac  apex  is  normally  situated  and  both  sounds  of 
the  heart  are  normal  at  the  apex.  A  soft,  systolic  murmur  is  heard  over  the 
base  on  both  sides,  and  there  is  a  faint  venous  hum  in  the  neck.  Hemoglobin 
is  65  per  cent.,  red  cells  nearly  4,000,000.  There  is  very  little  expectoration, 
and  examination  of  the  infrequent  sputa  shows  neither  blood  nor  tubercle 
bacilli.  The  response  to  the  Moro  test  is  pronounced.  The  urine  contains 
a  slight  quantity  of  albumin,  a  few  red  bloodcells;  no  sugar,  no  crystals. 

Case  XXVI. — Old  retinal  hemorrhages  in  a  patient  showing  the  signs  of 
vasomotor  ataxia  and  without  discoverable  visceral  or  hemic  lesion.  Miss  F.  F. 
complains  of  bleeding  from  the  nose,  frequent  micturition,  burning  after 
passing  water,  pain  across  the  shoulder,  dizziness  and  "rush  of  blood"  to  the 
head.  Nothing  abnormal  is  found  in  the  urine.  The  second  sound  of  the  heart 
is  accentuated,  the  first  sound  is  short  and  rather  feeble.     The  pulse  is  soft 
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and  of  low  tension,  rate  84.  Hemoglobin  is  75  per  cent.,  red  cells  proportional; 
leukocytes  normal.  The  spleen  is  not  enlarged.  There  is  venous  hum.  Der- 
mography  is  present.  The  nails  and  the  hands  show  the  typical  signs.  The 
thyroid  gland  is  somewhat  enlarged.  The  commissure  widens  on  fixation  of  the 
eyeballs.  She  is  not  conscious  of  any  difficulty  of  vision.  The  marks  of  old 
retinal  hemorrhages  are  found. 

Case  XXVII. — Hemoptysis  (fromtrafhea  orbronchiF);  enlarged  thyroid  gland; 
'pigmentation;  anginoid  pain;  occasional  tachycardia;  circumscript  oedema  with 
erythema  and  venous  congestion;  choreic  movements.  E.  X.,  aged  twenty-two 
years,  the  daughter  of  a  tuberculous  mother,  was  referred  from  a  town  in  the 
interior  of  Pennsylvaina.  For  three  weeks  she  has  been  spitting  blood,  bright  red 
and  frothy.  The  quantity  is  small.  There  is  no  cough  until  the  blood  is  felt  in  the 
thi'oat.  The  lungs  are  normal.  She  has  been  well  until  five  years  ago,  when  she 
thought  she  caught  cold,  and  attributed  a  stoppage  of  menstruation  to  this  cause. 
Since  then  she  has  never  been  regular;  the  periods  are  painful  and  the  flow  scanty. 
The  attending  physician  had  found  no  uterine  or  ovarian  lesion,  and  this  finding 
was  confirmed  by  a  gynecologist  of  national  repute.  There  is  indigestion  and  some 
constipation.  At  times  the  feet  swell.  Burning  of  the  cheeks,  at  first  paroxysmal, 
has  become  a  constant  symptom,  and  frequently  the  face  swells  considerably, 
always  in  the  morning.  It  is  painful,  and  often  discolored  over  a  circumscribed 
area  on  each  side;  the  color  is  at  first  pink,  then  purple  or  blue.  The  burning 
sensation  also  extends  to  an  area  over  the  back  of  the  neck  and  to  a  spot  in  the 
throat  over  the  trachea,  causing  the  patient  to  make  frequent  efforts  to  clear  the 
throat.  Bloodspitting  first  followed  such  an  effort.  No  local  source  of  hemorrhage 
is  seen  in  the  pharynx  or  larynx.  This  patient  exhibits  a  peculiar  deep  brown, 
almost  black,  pigmentation  about  the  eyes,  involving  both  the  upper  and  lower 
lids  and  e.xtending  almost  to  the  eyebrows  above  and  to  the  cheeks  below.  At 
times  she  complains  of  thoracic  pain,  simulating  angina.  The  heart  is  irregular, 
the  pulse  rate  reaching  at  times  140,  and  sometimes  slowing  down  to  80  or  90. 
Micturition  is  frequent  but  the  urine  normal.  This  patient  has  an  enlarged 
thyroid  gland.  She  is  said  to  be  nervous  and  easily  frightened.  Paroxvsms  of 
choreic  movements  frequently  accompany  the  menstrual  periods. 

The  hemorrhagic  tendency  is  shown  also  bv  the  purpuric  or 
ecchymotic  spots  which  occur  apparently  spontaneously  (possibly 
from  intoxication)  and  from  verv'  slight  physical  force,  scarcely  to 
be  called  trauma,  as  when  a  child  knocks  against  a  chair.  Certain 
unfounded  accusatiorts  of  cruelty  to  children  haye  been  based  upon 
formidable  looking  bruises  thus  innocently  originating.  I  would 
emphasize  this  point  as  of  great  significance  in  medical  jurispru- 
dence. Granted  an  angioneurotic  abdominal  crisis  with  fatal  ter- 
mination and  a  cadayer  exhibiting  apparent  bruises,  and  sufficient 
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ground  exists  for  an  accusation  of  murder,  especially  in  the  case  of 
a  stepchild !  Yet  the  physician  who  testifies  truthfully  for  the  defence 
under  such  circumstances  may  have  to  contend  not  only  with  the  in- 
credulity of  court  and  jury,  but  also  with  the  uninstructed  skepticism 
of  his  professional  brethren.  I  have  personally  observed  one  case,  in 
which  a  moderate  parental  chastisement  (no  doubt  deserved)  was  fol- 
lowed by  black  and  blue  discoloration  and  swelling  of  the  buttocks,  suf- 
ficiently alarming  in  appearance  to  cause  the  physician  to  be  sent  for. 
Both  the  child  and  the  father  exhibit  the  personal  signs  of  vasomotor 
ataxia.  The  father  was  subject  to  gastric  crises  (provoked  usually 
by  the  eating  of  cheese  or  veal  that  did  not  affect  others),  the  recur- 
rence of  which  has  been  averted  by  regulating  his  diet.  Other 
members  of  the  father's  family  exhibit  various  angioneurotic  phe- 
nomena. I  have  seen  purpura,  sometimes  recurrent,  and  the  bruise- 
like spots  in  all  types  and  varieties  of  cases  and  subjects — the 
Raynaud  group,  the  Graves  group,  the  visceral  groups,  and  the 
various  vaguer  groups. 

In  connection  with  the  frequency  of  hemorrhages,  I  may  recall 
attention  to  the  fact  that  venous  congestion,  instead  of  appearing 
as  a  general  cyanosis,  is  sometimes  sufficient  to  produce  distinct  local 
varices,  which  may  be  intermittent  or  permanent,  and  even  venous 
hematomata — blood  blisters — which  may  become  ruptured  spon- 
taneously or  through  deliberate  or  accidental  force. 

My  first  series  included  three  cases  in  which  these  blood  blisters 
were  seen  in  the  pharynx.  In  one,  the  patient  gave  a  history  of  two 
attacks  of  suffocation;  relief  on  one  occasion  coming  through  spon- 
taneous bleeding  from  the  throat,  and  on  the  other  through  bleeding 
deliberately  induced  by  digital  pressure. 

In  another  case,  in  addition  to  the  pharyngeal  varices,  the  uvula 
and  posterior  pillar  of  the  fauces  were  the  seat  of  a  cyanotic  oedema, 
in  association  with  urticaria  of  the  fundament  and  angioneurotic 
oedema  of  one-half  of  the  face.  The  patient,  who  had  many  and 
various  angioneurotic  paroxysms,  was  one  of  a  gouty,  neurotic, 
diabetic  family,  and  her  brother,  sisters,  and  daughter  likewise 
exhibited  interesting  vasomotor  phenomena.  She  died,  at  the  age 
of  seventy,  twelve  years  after  the  attack  reported,  in  coma  which  was 
apparently  apoplectic,  and  following  the  sudden  onset  of  hemiplegia 
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and  aphasia.  Autopsy  was  not  permitted,  and  whether  there  was 
rupture  of  cerebral  aneurysms,  bleeding  from  arteries  or  sinuses,  or  a 
serous  effusion,  cannot  be  affirmed.  In  any  event,  I  cannot  separate 
the  death  from  the  long  and  consistent  history  of  vasomotor  disturb- 
ance. Another  of  my  patients,  a  woman  aged  forty-eight  years,  died 
in  a  similar  manner,  after  a  protracted  paralytic  attack  w' ith  apparent 
recovery  and  relapse.  Herz  has  made  analogous  observations.  The 
possibility  of  apoplexy  as  a  terminal  event  in  vasomotor  ataxia  is 
thus  to  be  considered  seriously. 

In  the  older  woman  there  had  been  no  notable  arteriosclerosis, 
and  the  family  is  long  lived  and  not  apoplectic.  In  the  younger 
woman  (Case  XXVIII)  there  had  been  for  several  years  distinct 
and  increasing  arterial  degeneration,  with  the  peculiar  anginoid 
symptoms  already  described  (p.  555). 

Her  earlier  medical  history  has  been  placed  on  record  elsewhere  in  illustra- 
tion of  the  effect  of  adrenal  preparations  in  controlling  asthma.  In  addition 
to  her  paroxysms  of  dypsnoea,  she  had  polyuria,  hyperidrosis,  gastric  crises, 
suppression  of  urine,  hematuria,  intermittent  albuminuria,  and  finally,  I  have 
no  doubt,  nephritis  as  well  as  endarteritis.  Autopsy  was  not  permitted.  This 
patient's  mother  was  a  hemiplegic;  had  several  retinal  hemorrhages;  was  sub- 
ject to  venous  engorgements  of  the  tongue ;  and  died  in  uremic  coma.  Her 
younger  sister  has  had  two  retinal  hemorrhages  and  a  number  of  attacks  of 
transient  partial  \asion  (hemianopsia) ;  and  is  one  of  the  patients  operated  upon 
for  abdominal  crises  simulating  appendicitis.  Her  elder  sister,  who  exhibits 
Heberden's  nodes  on  two  or  three  fingers,  has  paroxysms  resembling  hav  fever 
(angioneurotic  oedema  of  the  nasal  passages),  which,  however,  do  not  occur  at 
definite  periods  of  the  year. 

As  to  the  death  under  discussion,  there  is  no  certainty  that  the 
lesion  was  hemorrhagic;  it  could  have  been  due  to  thrombosis.  The 
question  has  arisen  in  my  mind  as  to  whether  the  treatment  with 
adrenal  substance — which  had,  however,  been  long  discontinued, 
the  symptoms  which  suggested  it  having  disappeared — could  have 
had  any  part  in  inducing  the  arterial  lesions  which  this  patient  mani- 
fested for  several  years  before  her  death.  That  vasomotor  ataxia, 
more  especially  the  spastic  type,  itself  plays  a  great  part  in  the 
development  of  arterioscleriosis  there  can  be  little  doubt.  The 
constant  disturbance  of  the  circulatory  balance  and  the  consequent 
nutritional  disorders  of  the  vessel  walls  are  sufficient  to  brinxr  this 
about.    They  also  render  the  patient  more  liable  to  the  ill  effects  of 
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ordinan^  excitants.  I  have  under  care  several  cases  of  arteriosclerosis 
with  angiospastic  cerebral  crises,  and  an  early  history  of  migraine. 

But  there  may  be  cerebral  hemorrhage  without  sclerosis  of  the 
arteries.  Several  of  my  "vasomotor"  patients  are  subject  to  fre- 
quent recurrence  of  headache,  with  or  without  vomiting,  accom- 
panied with  pain  in  the  neck,  tumultuous,  forcible  action  of  the  heart, 
high  tension  of  the  pulse,  flushing  of  the  face,  and  intense  conjunc- 
tival injection.  Dr.  Hansell  has  found  in  some  of  these  cases,  at  such 
times,  overfilling  of  the  retinal  vessels — arteries,  or  veins,  or  both — • 
and  cupping,  leeching,  or  venesection,  or  the  use  of  aconite  or  veratrum 
viride,  with  hot  applications  to  the  feet  and  cold  applications  to  the 
head,  usually  brings  about  recovery  from  the  attack.  The  patients 
know,  now,  not  to  delay  when  the  symptoms  are  urgent;  and  the 
prompt  domestic  use  of  the  pharmacal  and  thermal  measures 
indicated  sometimes  averts  the  necessity  for  bloodletting.  But  sup- 
pose that  in  such  persons  the  condition  should  go  on  for  several 
days  unrecognized  and  untreated — hemorrhage,  paralysis,  and  per- 
haps death,  might  readily  result. 

It  is  in  connection  with  cerebral  disturbances  in  general  that  the 
greatest  difficulties  in  the  diagnosis  of  angioneurosis  of  an  organ 
arise.  Circumscript  oedema,  localized  ischemia,  localized  congestion, 
are  all  conceivable,  and  even  demonstrated  conditions  of  the  brain. 
That  the  attacks  of  nausea  with  syncope  and  without  vomiting,  which 
have  for  convenience  been  described  among  gastric  crises,  are  in 
reality  cerebral,  is  highly  probable.  That  some  of  the  vomiting  is 
cerebral  is  not  improbable.  That  vertigo  and  migraine  are  cerebral  is 
certain.  Transient  visual  disturbances,  including  hemianopsia  and 
even  complete  blindness,  are  not  uncommon ;  and  among  a  number  of 
cerebral  crises,  which  I  hope  to  report  in  full  at  some  other  time,  are 
two  cases  of  transient  aphasia.  The  subject  of  angioneurotic  disturb- 
ance's of  the  brain  is,  however,  too  big  to  be  discussed  here,  and  I 
must  content  myself  with  calling  attention  to  its  many  possibilities. 

Diagnosis. — ^The  manifestations  of  vasomotor  ataxia  are  divisible 
into  many  groups,  classes  and  sub-classes  which,  however,  may  be 
fairly  well  assembled  under  the  following  heads:  (A),  getieral;  (B), 
local  or   regional,  and  (C),  multiregional  (but  not  general). 
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In  each  of  the.se  the  mechanism  may  be: 

1.  Constrictive  (usually,  but  not  necessarily,  spastic).  This  may 
show  in  the  skin  as  blanching  (ischemia)  or  as  cyanosis  of  various 
shades  and  tints  (venule-capillary  congestion),  as  the  venous  or 
arterial  system  is  predominantly  affected. 

2.  Dilative  or  hyperemic.  This  is  not  necessarily  paretic,  but 
may  be  either  active  or  passive,  either  capillary  or  venous.  It  is 
shown  cutaneously  by  flushing,  or  by  cyanosis,  or  by  oedema. 

3.  Mixed,  in  which  dilation  and  constriction  of  vessels  are  found 
in  the  same  patient  at  the  same  time;  sometimes  in  the  same  region, 
sometimes  in  different  regions.  This  is  the  most  common  form.  Its 
cutaneous  manifestation  may  be  cyanosis,  mottling,  or  alternations 
or  comminglings  of  blanchings  and  varied  colors,  or  oedema. 

All  these  phenomena  (constrictive,  dilative,  mixed)  have  been 
seen  in  the  eye-grounds  and  in  the  throat,  as  well  as  in  the  skin ; 
and  it  is  fairly  to  be  presumed  that  they  occur  in  the  same  way  in 
regions  inaccessible  to  view. 

Any  of  these  varieties  may  be  paroxysmal  or  non-paroxysmal ;  of 
brief,  protracted,  or  indefinite  duration.  Usually  some  manifesta- 
tions are  permanent,  or  at  least  persistent,  others  paroxysmal. 
They  may  be  of  frequent  or  infrequent  recurrence,  and  either 
apparently  periodic  or  irregular  in  time.  Usually  after  frequent 
and  protracted  recurrence  the  phenomena,  even  if  not  originally 
persistent,  become  to  some  extent  permanent;  and,  when  the 
patient  suffers  from  acute  or  chronic  disease  of  any  kind,  the 
vasomotor  disturbances  will  enter  into  its  symptomatology,  in 
which  they  may  be  dominant  or  of  comparatively  minor  impor- 
tance. Pain  is  usually  a  significant  feature  of  the  paroxysmal 
attacks;  sometimes  it  is  persistent,  but  in  many  cases  it  is  slight, 
infrequent,  or  even  absent. 

The  diagnosis  of  visceral  angioneurosis  rests  first,  of  course, 
upon  the  exclusion  of  primary-  infectious  malady  or  structin-al 
lesion  in  a  case  the  symptoms  of  which  exhibit  a  paroxismal  char- 
acter or  tendency,  and  are  reasonably  explicable  upon  the  theory 
of  disorderly  vascular  action;  second,  upon  the  recognition  in  the 
individual  patient  of  certain  physical  characteristics  and  certain 
reactions  to  environmental  change;  and  third,  upon  the  pathogenic 
tendencies  exhibited  in  the  patient's  personal  or  family  history. 
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The  physical  characteristics  and  the  significant  reactions  to  environ- 
ment are  not,  indeed,  all  present  in  all  cases;  nor  in  any  one  case  are 
they  likely  to  be  all  present  at  the  same  time;  nor  does  the  same 
individual  always  present  exactly  the  same  phenomena.  They  are 
less  evident,  as  a  rule,  in  children  and  aged  persons  than  in  adoles- 
cents and  young  adults.  They  vary  greatly  in  degree,  not  only  in 
different  patients,  but  in  the  same  patient  under  different  circum- 
stances; and  among  the  factors  tending  to  lessen  their  intensity  is 
the  hygienic  treatment  appropriate  to  the  condition.  Nevertheless, 
a  sufficient  number  of  these  signs  will  be  found  in  each  patient,  at  one 
time  or  another,  to  permit  the  diagnosis  to  be  made  with  reasonable 
assurance.  They  were  described  in  my  previous  communications 
and  for  convenience  they  may  here  be  repeated  under  the  following 
headings:  Skin;  finger  nails;  eyes;  thyroid  gland;  heart  and  vessels; 
muscular  movements.  Certain  of  the  phenomena  referred  to  under 
one  heading  may  again  be  alluded  to  under  another — the  cutaneous 
signs,  for  example,  being  largely  vascular;  chiefly  various  and  varying 
forms  of  capillary  or  venous  congestion;  less  frequently,  blanching. 

Skin.  In  many  cases,  and  more  frequently  in  children  than  in 
adults,  the  superficial  cutaneous  vessels  of  some  portion  of  the  body 
will  be  dilated  in  such  a  way  as  to  give  to  the  skin  a  marbled  or 
motded  appearance,  which  can  usually  be  intensified  by  local  cold 
and  diminished  by  local  heat,  stroking,  or  pressure.  Sometimes  local 
heat  causes  a  uniform  reddening.  Cold  weather  intensifies  and 
warm  weather  usually  lessens  the  mottling.  It  may  be  concentrated 
or  diffuse,  minute  or  extensive  in  area,  and  be  situated  upon  the 
upper  portion  of  the  body  only,  or  upon  the  lower  portion  only,  or 
upon  both.  It  is  usually  bilateral  and  symmetrical,  but  sometimes 
unilateral;  it  may  be  confined  to  one  or  two  extremities,  or  to  the 
chest,  back,  or  abdomen  only,  or  involve  the  whole  trunk,  or  occupy 
any  combination  of  regions.  More  common  is  a  deeper  and  more 
massive  congestion  affecting  the  hands,  which  may  be  permanent 
or  recurrent.  Occasionally  it  is  intense,  but  most  frequently  it  is 
slight,  except  under  stress  of  cold  weather  or  when  artificially  inten- 
sified by  the  application  of  cold.  The  hands  may  be  of  uniform  tint, 
in  various  shades  of  pink,  red,  purple,  or  blue,  or  they  may  exhibit 
varied  combinations  and  interminglings.    Usually  the  color  runs  out 
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upon  elevation,  and  upon  resuming  the  natural  hanging  position, 
returns  first  as  a  general  pink  hue,  thence  passing  into  the  purple  and 
blue  tints,  showing  it  to  depend  upon  passive  dilatation  of  the  ter- 
minal capillaries  and  venules.  Sometimes,  however,  in  a  parors'sm 
of  acrocyanosis,  gravity  does  not  lessen,  or  lessens  but  slightly,  the 
discoloration,  which  is  thus  shown  to  be  spastic.  Spastic  blanching 
is  sometimes  seen,  a  pronounced  and  familiar  form  being  the  well- 
known  "dead  finger."  The  alternations  of  areas  of  blanching,  and 
of  capillary  and  venous  congestion,  giving  rise  to  the  "tatooed" 
appearance,  and  to  the  blue,  white,  and  red  stripes,  disks,  etc., 
are  relatively  infrequent.  Sometimes  the  thermal  and  positional 
reactions  indicate  active  capillary  dilatation.  Still  more  common 
than  color  changes  in  the  hands  are  those  in  the  nail  beds,  especially 
described  in  another  paragraph. 

In  about  one-third  of  the  cases  the  skin  of  the  trunk  and  extremi- 
ties exhibits  a  number — sometimes  a  profusion  of — vascular,  pig- 
mentary and  proliferative  anomalies — petechiee,  angiomata,  telangi- 
ectases, congeries  of  dilated  capillaries  or  venules,  or  both,  moles, 
yellow,  brown,  and  black  spots,  papillary  overgrowths.  They  vary 
much  in  number,  in  size,  and  in  extent  of  distribution.  I  have  ob- 
served the  appearance  of  new  stigmata  of  this  kind,  also  the  dis- 
appearance of  old  ones;  and  in  several  instances,  spots  appearing 
at  first  to  be  flat  angiomata  have  lost  their  red  color  and  become 
brown  or  black. 

Both  maculate  and  diffused  pigmentation  may  be  either  transient 
or  permanent.  The  occurrence  of  acanthosis  nigricans,  in  connec- 
tion with  carcinoma  of  the  intestine  and  other  conditions  in  which 
irritation  of  the  abdominal  sympathetic  or  adrenal  system  is  thought 
to  exist,  may  be  cited  as  an  extreme  instance  of  this  tendency.  In 
the  cases  under  consideration  the  pigmentations  vsixy  in  size  from 
mere  flecks  or  freckles  to  extensive  areas,  and  in  color  from  pale 
yellow  to  black.  They  may  be  localized  or  widely  scattered,  and 
may  or  may  not  be  associated  with  cell  proliferation.  The  ordinary 
brown  or  black  "mole"  is  quite  common,  and  is  sometimes  con- 
siderably elevated  above  the  surface.  In  two  cases,  both  in  women. 
I  have  had  an  opportunity  to  observe  pigmentation  of  two  different 
types  in  course  of  development. 
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Cask  XXIX. — Pigmented  spots  foUawiiuj  a  locaUred  punctate  eruption  in  a 
patient  formerly  exhibiting  gastric  crises,  eye  signs,  tricolored  nails,  thyroid 
enlargement,  palpitation.  Miss  A.,  aged  seventeen  years,  of  American  birth  and 
ancestry,  on  one  side  of  Scotch,  and  on  the  other  of  German,  extraction,  tall 
fair,  brown-haired  and  brown-eyed,  a  college  student,  had  complained  of  crises  o 
nausea  unassociated  with  vomiting,  but  attended  with  palpitation  of  the  heart. 
They  were  not  dependent  upon  food,  but  followed  excitement  or  prolonged  study. 
She  had  slight  enlargement  of  the  thyroid  gland,  retraction  of  both  lower  eyelids 
upon  fixation  of  the  balls,  and  retraction  of  both  upper  lids  in  conversation.  The 
nails  are  tricolored.  No  organic  lesion  of  any  kind  was  discovered.  The  attacks 
subsided  under  treatment.  Five  years  later,  after  graduation,  she  reported  that 
she  had  remained  well  (except  when  crossing  the  sea),  but  consulted  me  in  regard 
to  a  curious  eruption  upon  the  left  wrist.  It  consisted  of  a  number  of  red  spots 
not  raised  above  the  surface,  grouped  in  six  areas,  respectively  of  circular,  oval 
and  irregular  linear  shape,  the  smallest  about  1  cm.  in  diameter  and  the  largest 
about  6  cm.  in  length  and  2  cm.  in  width.  There  was  no  itching  and  no  unpleas- 
ant sensation  of  any  kind.  The  patient  could  not  remember  any  blow  or  knock. 
In  the  course  of  six  months  some  of  these  spots  have  gradually  faded,  first  to 
brown,  and  then  to  a  yellowish  brown,  and  at  present  one  area  remains  of  a  faint 
pink  hue,  while  the  others  show  various  shades  of  brown  and  yellow.  The  pink 
spot  is  still  punctate,  while  the  others  are  of  a  .smooth,  uniform  tint. 

Case  XXX. — Recent  pigmentation  around  the  finger-joints  and  knuckles, 
lightened  by  gravity  and  pressure,  in  a  patient  presenting  paroxysmal  palpitation, 
thoracic  pain,  dermography,  eye  signs  and  nail  signs,  without  thyroid  enlarge- 
ment. Miss  E.  C,  aged  twenty-three  years,  of  American  birth,  German  parent- 
age, has  a  "nervous"  mother,  and  seven  brothers  and  sisters  with  "indigestion, 
biliousness,  sick  headache,  nose  bleeding,  palpitation,  and  neuralgia."  The 
father  is  well.  There  is  no  history  of  tuberculosis  in  the  family.  The  patient 
complains  of  palpitation  of  the  heart  upon  any  excitement,  pleasurable  or  other- 
wise, accompanied  with  pain  across  the  chest  and  frequently  with  hallucinations 
of  sight  and  hearing.  There  is  no  disturbance  of  menstruation,  and  the  thyroid 
gland  is  not  enlarged.  The  lungs  are  normal;  the  abdomen  is  negative;  no 
enlargements,  and  no  displacements  of  viscera  can  be  made  out.  The  heart  is 
rapid,  the  first  sound  empty,  the  second  sound  sharp.  There  is  a  prominent 
Ludwig's  angle.  Pilomotor  reflex  is  absent;  dermography  is  marked;  the  hands 
are  moist  and  cold.  The  lips  are  purple,  the  buccal  and  gingival  mucous  mem- 
brane is  pallid,  and  there  is  a  deep  cyanotic  gingival  line  on  the  lower  jaw.  The 
pharynx  and  palate  are  pallid  and  covered  with  congested  vessels,  dilated  and 
tortuous  veins  being  especially  prominent.  The  pupils  are  dilated  and  vacil- 
lating; the  eyelids  are  tremulous  when  lightly  closed;  the  upper  lids  are  retracted 
upon  fixation  of  the  balls.  The  vessels  of  the  fundus  are  dilated.  There  is  a  fine 
tremor  of  the  hands.  The  skin  of  the  face  and  of  the  hands  is  oleaginous,  but  the 
silver  probe  does  not  produce  a  black  mark.  The  nails  are  flat  and  tricolored 
(leaden,  pink,  and  terminal  red  loop);  the  hands  show  duskiness  upon  a  yellow 
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background,  the  duskiness  running  out  upon  elevation.  Over  the  metacarpo- 
phalangeal and  the  first  phalangeal  joints  is  a  dark  yellow  or  brown  discolora- 
tion, which  lightens  upon  elevation  and  disappears  upon  pressure.  The  patient 
states  that  this  is  of  very  recent  occurrence.  The  urine  shows  a  trace  of  albumin, 
a  few  cylindroids,  and  a  few  red  cells  (not  menstrual).  The  blood  is  practically 
normal. 

The  following  instance  is  suggestive  but  less  definite: 

Case  XXXI. — Angioneurotic  (.?)  oedema  of  feet  with  purpuric  eruption  on  leg, 
and  idceration  at  base  of  one  toe;  permanent  {?)  pigmentation  at  site  of  some 
purpuric  spots;  acrocyanosis,  telangiectases,  and  pigmented  spots;  dermography ; 
pilomotor  reflex.  C.  W.,  aged  sixty-three  years,  of  Irish  birth,  a  tailor,  has  had 
for  the  last  twenty-five  years  attacks  of  pain  in  the  feet,  which  he  attributed  to 
"rheumatism."  He  has  also  "spells"  of  shooting  pain  near  the  heart  running 
into  the  left  shoulder.  There  is  a  faint  systolic  murmur  at  the  apex,  heard  also 
at  the  aonic  cartilage,  but  not  transmitted  elsewhere".  The  lungs  are  normal. 
Over  his  body  are  scattered  numerous  telangiectases  and  pigmented  areas,  the 
latter  circular  in  outline.  The  hands  are  bluish,  the  color  becoming  intensified 
in  cold  weather.  The  face,  cheeks,  and  nose  exhibit  many  injected  and  tortuous 
vessels.  The  patient,  however,  is  not  an  alcoholic  and  denies  venereal  histor}-. 
Dermography  and  pilomotor  reflex  are  present.  The  thyroid  gland  is  not 
enlarged.  There  is  no  eye  sign.  The  hands  show  the  usual  changes  when  placed 
in  and  removed  from  cold  and  hot  water.  While  he  was  in  the  hospital  both  feet 
suddenly  became  swollen  and  tender  on  the  dorsimi,  without  heat  or  redness. 
There  was  no  fever.  At  the  base  of  the  right  great  toe  a  suppurating  ulcer  with 
sharp  edges  developed.  Xo  sugar  was  found  in  the  urine.  A  few  days  later  pur- 
puric spots  appeared  over  the  left  leg  extending  posteriorly  from  the  bend  of  the 
knee  to  the  ankle.  For  the  most  part,  they  gradually  faded  away  in  the  course  of 
a  few  weeks.  One  or  two,  however,  exhibited  a  tendency  to  become  permanent 
pigmentations;  but  as  the  patient  has  disappeared  from  obser\ation,  no  definite 
statement  is  possible.  The  patient's  father  and  one  of  his  sisters  died  of  hemor- 
rhagic phthisis. 

Another  pigmentary  anomaly,  less  frequent  than  darkening,  is 
leukoderma.  There  are  but  eight  instances  (and  four  of  these  in  one 
familyj  among  the  present  group  of  200  cases.  I  believe  it,  neverthe- 
less, to  be  fundamentally  related  to  the  condition  of  vasomotor 
ataxia.  Minor  degrees  are  apt  to  be  overlooked;  and  also  when  it 
has  occurred  in  childhood  and  become  so  general  that  the  patient 
simply  seems  to  have  an  imusually  fair  skin,  it  is  likely  to  escape 
recognition.  Also  will  its  occurrence  in  relatives  or  ancestors  rarely 
be  mentioned ;   it  mav  easilv  be  unknown. 
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Disturbances  of  physiological  reactions  are  shown  most  markedly 
in  regard  to  perspiration.  Thus,  there  may  be,  among  numerous 
other  disturbances  of  this  function,  a  tendency  to  profuse  sweating 
from  fright,  excitement,  or  even  slight  exertion,  in  moderate  weather, 
and  sometimes  in  winter  also.  There  may  be,  on  the  other  hand, 
scantiness  of  perspiration,  even  in  the  heat  of  summer.  Most  of  the 
patients  will  exhibit  a  tendency  to  excessive  general  discomfort  in 
summer  or  in  winter,  accordingly  as  they  belong  to  the  ectatic  or  to 
the  spastic  type.     These  weather  relations  are  often  overlooked. 

Among  the  transient,  often  recurrent,  pathological  conditions  affect- 
ing the  skin  are  urticaria,  circumscript  cedema,  local  and  general, 
purpura,  eczema,  bullous  eruptions,  and  various  forms  of  erythema. 

The  test  reactions  of  easy  elicitation  are  those  to  emotion,  to  heat 
and  cold,  and  to  mechanical  pressure.  Concerning  emotion,  the  patient 
will  often  complain  of  undue  readiness  to  blush,  or  confess  it  if 
questioned;  and  it  may  be  observed  without  special  questioning  in 
many  cases.  Also  the  patients  will  often  relate  instances  of  fright 
with  pallor  from  slight  and  even  ridiculous  causes.  Heat  and  cold 
are  most  readily  applied  by  immersing  the  hands  or  feet  in  hot  or 
cold  water,  or  by  the  use  of  compresses  locally.  The  responses  are, 
on  the  whole,  similar  in  kind  to  those  of  normal  individuals,  but 
excessive  in  degree.  Cold  is  more  likely  to  produce  cyanosis  or 
blanching;  heat  to  produce  reddening;  but  heat  may  blanch  and 
cold  may  redden.  There  is,  however,  a  difference  in  tints,  easy  to 
recognize  but  hard  to  describe.  Stroking  the  red  or  blue  skin  some- 
times blanches  it,  but  to  a  more  "dead"  white,  if  cold  has  been 
applied.  The  Brown-Sequard  reaction  may  be  intensified  or 
reversed.  While  a  cyanotic  hand  is  reddening  in  ice  water,  its 
untreated,  hanging  fellow  may  become  darker;  but  the  color  will 
usually  run  out,  slowly,  on  elevation.  Pressure  is  best  applied  by 
tracing  upon  the  skin  with  a  probe;  blanching,  re  dening,  or  both 
(simultaneously  or  successively),  may  thus  be  elicited  (ischemic, 
hyperemic,  alternating,  or  mixed  dermographism).  Factitious  urti- 
caria is  less  common.  In  these  patients  severe  bruises  may  result 
from  sliii'ht  and  often  unnoticed  knocks.  Cutis  anserina  is  sometimes 
excited  by  exposure  to  the  air,  especially  in  a  cold  room;  or  by  the 
brushing  of  the  undershirt  against  the  thorax,  as  it  is  removed.     In 
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PLATE  II. 


Different  111)65  of  color  changes  in  fingers  and  nails  in  vasomotor  ataxia.  A,B,C  curve.l 
nails,  thickened  red  skin;  A,  three  color  zones;  B.  two  color  zones;  C,  ridged  blue  nail;  D  flat 
t5iue  nail,  purple  finger;  E,  typical  "red,  white,  and  blue"  nail.    AU  show  the  terminal  red  line 
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other  patients  local  pilomotor  reflexes  follow  the  track  of  a  finger  or 
a  probe  drawn  across  the  skin.  Drawing  the  fingers  along  the  spine 
may  excite  a  general  goose-flesh  reflex,  usually  less  marked  upon  the 
lower  extremities. 

Nails.  In  shape,  the  nails  may  be  flat  or  curved,  the  surface 
smooth  or  ridged.  They  may  exhibit  changeable  color  or  permanent 
zones  of  definite  color.  (See  Plate  II.)  Usually  they  are  blue,  white, 
and  red;  the  white  area  is  the  central  portion,  and  pressure  will 
increase  its  extent.  This  central  area  may  be  simply  lighter  than 
the  other  zones,  but  not  white.  Nearly  every  case  shows  a  deep 
red  terminal  line — a  loop  of  dilated  capillaries.  Sometimes  the 
nails  are  uniformly  leaden  or  pink  in  hue,  except  for  this  permanent 
deep  red  terminal  line.  The  blue  color  may  be  confined  to  the  root 
or  extend  over  the  entire  nail,  except  the  terminal  free  portion.  In 
some  patients,  the  free  portion — i.  e.,  the  nail  itself  as  distinguished 
from  the  nail  bed — is  intermittently  yellow;  and  in  the  course  of 
nail-growth  the  change  can  be  noticed  in  the  central  light  portion  as 
a  somewhat  sharp  line.  In  a  case  of  pseudo-angina  with  paroxys- 
mal tachycardia  elsewhere  reported  and  illustrated^  (Plate  I,  A), 
the  nails  become  black  in  cold  weather,  as  in  the  classic  Ray- 
naud's syndrome.  The  whole  nail  bed  may  be  involved,  or  only 
a  segment,  giving  the  banded  appearance  shown  in  the  figure;  which 
was  reproduced  for  the  artist's  benefit  by  immersing  the  hands  in  ice 
water.  This  band  may  disappear  in  a  few  minutes  or  last  half  an 
hour  or  longer.  The  area  it  occupies  is  ordinarily  a  dusky  red. 
The  discoloration  may  lighten  when  the  hand  is  elevated  (Plate  I,  B), 
or  may  resist  gravitational  change. 

The  significance  of  these  changes  in  the  vascularity  of  the  nail 
beds  needs  no  pointing  out.  The  importance  of  the  cutaneous 
appearances,  such  as  telangiectases  and  angiomata,  as  well  as  of  the 
tendency  to  marbling  of  the  skin,  is  that  it  shows  imperfect,  exces- 
sive, or  at  least  aberrant,  development  of  the  vascular  system  in 
general.  This  receives  a  rather  striking  illustration  in  the  two  cases 
reported  by  ]\Iuller,  in  which  part  of  the  body  exhibited  marble-like 
discoloration,  and  part  showed  venous  hyperemia.    In  cold  weather 

1  International  Clinics,  vol.  iii,  Series  19,  p.  53. 
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the  markings  became  more  distinct,  while  in  warm  weather  they 
almost  disappeared.  This  author  ascribes  the  condition  to  intra- 
uterine segmental  disturbance  involving  the  metameres. 

Eyes.  Many  of  these  patients  attract  attention  at  once  by  some 
peculiarity  of  the  eyes.  Excluding  now  the  pronounced  exoph- 
thalmos Avhich  is  seen,  persistently  or  intermittently,  in  Graves's  dis- 
ease, the  ocular  appearances  may  briefly  be  summarized  as  follows : 

Widen  ing  of  the  Commissure.  This  may  be  due  to  retraction  of  the 
upper  lid,  to  retraction  of  the  lower  lid,  or  to  retraction  of  both  lids. 
It  may  be  unilateral  or  bilateral;  be  permanent  or  intermittent,  per- 
.sistent  or  transient.  It  may  be  manifested  spontaneously,  especially 
in  the  excitement  of  conversation,  or  it  may  have  to  be  elicited.  In 
order  to  exclude  the  voluntary  widening  of  the  commissure  within 
possible  physiological  limits  and  the  voluntary  dissociation  of  ball 
and  lid  movements  (which  is  quite  common  among  these  patients), 
I  have  adopted  the  following  method  of  procedure.  The  patient, 
holding  the  head  level,  is  made  to  fix  the  eyes  upon  an  object  held  in 
the  median  line  at  about  6  or  8  inches  from  the  nose,  which  is  then 
advanced  toward  the  nose  so  as  to  produce  excessive  convergence.  If 
this  manoeuvre  does  not  cause  retraction  of  the  upper  lids,  the  patient 
is  told  to  elevate  the  eyebrows.  The  degree  of  exposure  of  sclera 
above  the  cornea  determines  whether  or  not  the  reaction  is  signifi- 
cant.     I  look  upon  this  sign  as  a  modification  of  Stellwag's. 

Tremidoiisness  of  the  Lids  upon  Light  Closure.  This  is  frequently 
found  in  Graves's  disease,  but  also  occurs  in  many  persons  who 
are  not  subjects  of  that  disorder.  So,  too,  von  Graefe's  sign,  par- 
ticularly that  modification  of  it  to  which  I  have  given  the  name  of 
"hitch"  (the  interrupted  descent)  may  be  found,  and  yet  the  diag- 
nosis of  Graves's  disease  not  be  justified  by  reason  of  the  lack  of 
other  necessary  symptoms. 

Dilatation  of  the  Pupils.  The  pupils  are  most  frequently  dilated, 
usually  bilaterally  and  equally,  sometimes  unilaterally  or  unequally. 
Thev  respond  to  light  and  accommodation,  but  in  some  instances  the 
contractility  of  the  muscular  fibers  of  the  iris  seems  to  be  soon  ex- 
hausted, and  a  vacillating  pupil  (almost  a  condition  of  hippus)  is  de- 
veloped by  repeated  or  prolonged  testing.  There  may  be  alternations 
of  contraction  and  relaxation  during  a  continued  stimulus  of  light. 
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This  is  to  be  noticed  especially  in  children,  who  cannot  give  a  clear 
account  of  their  symptoms  or  sensations.  Such  children  mav 
complain  of  headache,  of  indigestion,  or,  as  they  sometimes  call  it, 
"queer  feelings"  or  "funny  feelings,"  not  very  different  from  pre- 
epileptic aura\  These  aura^  sometimes  precede  headache;  which  may 
be  fleeting,  or  persist  for  some  hours,  may  be  unilateral  or  general,  and 
in  either  event  may  or  may  not  be  accompanied  or  followed  by  nausea 
and  vomiting.    Intermittent  or  persistent  inyosis  is  rare. 

To  exclude  refractive  errors  and  muscular  anomalies  as  possible 
causes  of  the  signs  described,  the  tests  should  be  made  while  the 
patient  is  wearing  corrective  lenses. 

Pigmentation  around  or  beneath  the  lids,  while  not  very  frequent, 
is  yet  not  exceptional. 

Pain  in  the  eyes  is  not  uncommon.'  It  is  not  the  ordinarv  pain  of 
migraine  and  may  or  may  not  be  attended  with  sick  headache. 

Drooping  of  Lids.  I  have  seen  but  two  instances  of  this — in 
mother  and  daughter.  In  Raynaud's  disease  there  may  be  tempo- 
rary narrowing  of  the  commissure,  contraction  of  the  pupils,  and 
ptosis;  the  exact  opposite  of  the  phenomena  of  Graves's  disease  and 
of  the  usual  phenomena  of  vasomotor  ataxia.  In  Case  XV  of  this 
series  there  is  intermittent  and  partial  ptosis  of  one  eyelid,  and  all 
the  other  Graves's  phenomena. 

Distention  of  retinal  vessels,  both  veins  and  arteries,  occurs  per- 
sistently or  paroxysmally  in  many  cases. 

Ischemia  of  a  spastic  type  is  less  common. 

It  is  difficult  to  estimate  the  significance  of  the  refractive  errors, 
which  nearly  all  these  patients  exhibit.  They  are  usually  astigmatic 
and  hyperopic,  less  commonly  myopic.  The  frequency  of  these  errors 
in  all  sorts  and  conditions  of  men  removes  them  from  the  catesrorv 
of  diagnostic  signs.  In  the  subjects  of  vasomotor  ataxia  correction 
of  the  refraction  and  of  the  muscular  anomalies  that  mav  co-exist, 
greatly  diminishes  the  frequency  of  paroxA'sms,  and  sometimes 
entirely  relieves  certain  symptoms,  especially  migraine,  nausea,  and 
gastro-enteric  crises.  I  am  inclined,  therefore,  to  put  eye  strain 
high  in  the  list  of  determining  causes.  Nevertheless,  there  are  manv 
cases  in  which  such  correction  fails  to  alter  the  general  course  of  the 
patient's  life  history. 
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Thyroid  Gland.  This  is  usually,  but  not  always,  somewhat 
enlarged  and  soft.  Sometimes  the  enlargement  is  intermittent.  It  is 
sometimes  trifling,  even  in  well-developed  cases  of  Graves's  disease. 

Heart  and  Vessels.  The  heart  in  most  cases  is  easily  disturbed. 
It  is  rarely  irregular,  unless  there  is  an  actual  lesion.  The  first  sound 
is  in  many  cases  short,  often  empty,  reminding  one  of  the  fetal  heart. 
The  second  sound,  even  in  ectatic  cases,  is  usually  accentuated.  This 
accentuation  of  the  second  sound  may  even  correspond  with  low 
blood  pressure.  Patients  exhibiting  the  permanent  cyanosis  of  the 
extremities,  or  mottlings  of  the  skin,  or  in  whom  the  paroxysms  are  of 
the  variety  of  passive  congestion,  usually  have  low  blood  pressure 
(from  90  to  100  or  110  systolic,  and  from  70  to  80  diastolic).  Those 
exhibiting  spastic  phenomena  may  have  permanently  or  paroxysmally 
high  blood  pressure,  especially  in  constrictive  migraine  or  pseudo- 
angina,  during  the  attack.  This  may  show  itself  less  in  the 
actual  figures  than  in  the  reduction  of  the  difference  between 
the  systolic  and  the  diastolic  pressures.  Often,  however,  there  is 
noticeable  lack  of  correspondence  between  the  radial  blood 
pressure  and  the  apparent  character  of  the  other  symptoms;  as 
likewise  between  the  condition  of  the  external  vessels  and  those 
of  the  deeper  structures.  Thus,  flushing  of  the  face  may  accompany 
a  paroxysm  of  hemianopsia  rationally  attributable  to  temporary 
ischemia  or  venous  congestion  affecting  the  visual  centres,  and 
there  may  be  anginoid  pain  with  low  tension  at  the  wrist.  In  the 
case  with  black  nails,  blood  pressure  was  high  during  an  attack,  but 
quite  low  at  other  times.  Tachycardia,  or  at  least  palpitation  of 
the  heart,  is  common.  It  is  usually  intermittent  and  paroxysmal, 
but  when  Graves's  phenomena  develop,  it  is  often  persistent. 
Murmurs  are  present  in  about  10  per  cent,  of  the  cases,  and  actual 
valvular  lesions  in  about  one-half  of  these.  As  cases  progress, 
murmurs,  muscular  or  orificial  lesions  and  changes  in  vessel  walls 
that  were  not  present  in  the  beginning  may  develop.  Throbbings 
and  hemorrhages  have  been  spoken  of  in  another  connection. 

Muscular  Movements.  Tremor  in  some  portion  of  the  body  is 
not  at  all  uncommon.  Tremor  of  the  eyelids  has  already  been  alluded 
to,  and  in  some  cases  nystagmus  is  present  also.  Infrequently 
there  is   a    twitching  of    the    lids  or   perhaps  of   one  lid — upper  or 
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lower — which,  as  a  rule,  is  intermittent.  Tremor  of  the  fingers  is 
not  rare.  Sometimes  there  are  parox;y'sms  of  general  tremor,  or  fre- 
quent fits  of  shivering  from  a  sudden  cold  draft  or  even  without 
definite  exciting  cause.  Trembling  may  be  of  emotional  origin.  It 
is  in  some  instances  controlled  by  the  administration  of  parathyroid 
substance;  sometimes  by  calcium.  Choreic  movements  are  perhaps 
no  more  common  than  among  the  generality  of  persons.  In  the  present 
list  of  2C0  patients  there  are  but  four  instances  of  chorea  and  two  of 
habit  spasm.  In  four  cases  there  is  note  of  nocturnal  muscular 
spasm  (extension  of  arms,  or  legs,  or  both,  not  repeated)  waking  the 
patient;  and  sometimes  preceded  by  a  "pistol-shot"  sound.  In  three 
cases  there  is  frank  epilepsy,  two  being  petit-mal.  I  have  not 
counted  the  number  of  times  in  which  epilepsy  is  mentioned  in  the 
family  history,  but  it  is  more  than  six.  All  these  may  be  coinci- 
dences. 

Family  History.  In  almost  every  case  in  which  the  family  history 
can  be  traced — for  example,  in  LSO  of  the  200  cases  studied  for  this 
paper — it  is  found  to  be  rich  in  metabolic,  nervous,and  even  distinctly 
angioneurotic  disorders.  As  to  the  latter  category,  it  must  be  granted 
to  critics  that  the  question  of  interpretation  comes  in.  If  the  reference 
of  the  symptoms  to  angioneurotic  disorder  is  incorrect  in  proesentia 
patientis,  the  like  diagnosis  of  the  similar  conditions  reported  as 
occurring  in  "his  sisters,  his  cousins,  and  his  aunts"  in  absentia,  is 
still  more  likely  to  be  wrong.  At  all  events,  the  family  history  is 
found  to  be  rich  in  instances  of  disorders  similar  to  those  of  which 
the  patient  complains,  or  of  a  related  character.  For  example,  one 
patient's  crises  are  predominantly  gastro-enteric;  the  father  is 
asthmatic;  a  brother  and  a  paternal  cousin  suffer  with  hay  fever; 
a  paternal  aunt  has  Graves's  disease;  a  sister  and  a  paternal  cousin 
have  "bilious  spells."^  Again,  a  child  exhibits  angioneurotic  oe<lema; 
the  mother,  migraine;  the  sisters,  eczema,  urticaria,  menorrhagia; 
the  grandmother,  diabetes;  a  cousin  has  glaucoma. 

Sometimes  an  angioneurotic  history  is  traceable  both  on  the 
father's  and  the  mother's  side;  these  patients  exhibit  the  most 
varied  symptomatology. 

^  So-called  "bilious"  attacks,  a  rather  vague  term  including  many  varieties  of  abdominal 
and  cerebral  disturbances,  are  not  uncommon  in  the  family  histories  or  in  the  patients' 
own  histories. 
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Tuberculosis  is  frequently  found  in  the  patient's  immediate  family 
or  ancestry;  less  commonly  in  the  patient  himself.  A  rigorous 
statistical  study  would,  of  course,  be  necessary  to  determine  posi- 
tively whether  this  frequency  in  kin  or  relative  immunity  in  indi- 
viduals differs  from  that  to  be  found  among  an  equal  number  of 
persons  taken  at  random;  and  the  fact  is  not  to  be  overlooked  that  a 
number  of  tuberculous  patients  exhibit  some  of  the  signs  of  irritation 
or  depression  of  the  autonomic  nervous  system,  particularly  the 
dilated  pupils,  the  afebrile  flushings,  and  the  hypotension  of  peripheral 
vessels;  more  rarely  the  tendency  to  retraction  of  the  lids.  I  am 
inclined  to  believe  that  the  connection  between  vasomotor  ataxia 
and  tuberculosis  is  fundamental,  though  I  cannot  here  discuss  its 
exact  nature.^  The  patient  with  black  banded  nails  is  the  son  of  a 
tuberculous  father  and  a  mother  who  has  gastro-enteric  crises.  He 
has  himself  recovered  from  pulmonary  tuberculosis.  In  several 
cases  reported  in  this  series  a  similar  association  is  mentioned;  and 
it  is  noted  30  times  in  the  200  records.  One  other  illustrative 
instance  may  be  cited. 

'  Albutt  (op.  cit.,  p.  90)  discusses  the  relationship  between  the  "rheumatico-gouty' 
diathesis  (whicli  he  had  frequently  found),  eczema,  and  visceral  neuroses.  While  rejecting 
any  direct  tie,  he  goes  on  to  say:  "Perhaps  the  disease  most  largely  found  in  neurotic 
families  beyond  their  neuroses  is  phthisis.  In  case  after  case  I  find  phthisis  in  parents 
or  kin.  .  .  .  For  many  years  I  have  noted  the  frequent  coincidence  of  phthisis  and 
rheumatic  fever  in  family  trees,  and  I  think  this  coincidence  has  been  discovered  by  others. 
But  what  of  the  gout?  Rheumatism  and  gout  are  certainly  akin.  ...  A  pure  neurosis 
goes  hand  in  hand  with  phthisis  and  acute  rheumatism,  but  pains,  which  like  migraine, 
enteralgia,  sciatica,  etc.,  may  in  a.ssociation  be  of  a  pure  type,  may  in  other  instances  be 
caused  by  the  poison  of  gout,  and  these  should  be  put  in  a  separate  class  with  the  eczema 
and  psoriasis  of  gout.  In  the  one  class  the  neuralgias  depend  upon  congenital  defect  of 
nutrition  affecting  the  nervous  apparatus  itiself.  In  the  other  class  the  nervous  apparatus, 
originally  healthy  enough  and  even  vigorous,  is  angered  by  a  circulating  poison.  Yet,  is 
there  not  some  alliance  beyond  this?  Is  there  not  some  remote  pathological  kinship  unex- 
plained by  the  humoral  theory?  Yes,  I  believe  there  is.  I  believe  that  further  back  there 
is  some  community  of  nature  between  the  gouty  and  the  neurotic  habits,  and  to  this  we 
may  ascend  when  we  track  out  those  phenomena  which  suggest  that  gout  is  itself  origi- 
nally a  neurosis.  Although  there  is  then  no  gross  alliance  between  neurosis,  phthisis,  and 
gout,  yet  one  may  trace  the  liistory  of  gout  upward  to  a  point  of  union  with  a  divergent 
stock,  which  two,  three,  or  four  generations  back  had  branched  off  into  the  tuberculo- 
neurotic.  In  such  cases,  and  I  have  notes  of  several  of  them,  antigouty  remedies  are  of 
no  use  whatever." 

I  have  quoted  this  at  some  length,  not  because  I  accept  it  entirely,  and  although,  not 
probably,  the  writer  cited  might  himself  now  wish  to  modify  the  detail  somewhat ;  but 
because,  first,  it  records  an  observation  closely  paralleling  my  own;  and  .second,  because 
it  expresses  fundamentally  a  profound  truth  which  will  again  be  recognized  when  in  a  few 
years  hence  the  emancipation  of  pathology  from  the  tyranny  of  a  one-eyed  bacteriologj — 
now  happily  progressing — shall  be  complete. 
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Cases  XXXII  and  XXXIII. — Incomplete  Graves's  disease  icith  migraine,  acro- 
cyanosis, and  menorrhagia  in  the  sister.  Pulmonary  tuberculosis  and  bleeding 
hemorrhoids  in  the  brother.  Both  exhibit  nail  s-igns,  etc.  Gouty  and  tuberculous 
parents.  Miss  P.,  aged  eighteen  years,  a  school  girl,  of  American  birth  and  Scotch 
and  EngHsh  ancestry,  whose  home  is  in  a  mountainous  region  of  the  south,  suPFered 
considerably  at  her  menstrual  periods,  which  lasted  some  seven  or  eight  days, 
and  were  attended  with  great  loss  of  blood.  She  was  somewhat  anemic,  and  had 
migrainous  attacks  in  the  intervals  between  the  menses.  There  was  considerable 
enlargement  of  the  thyroid  gland;  some  tendency  to  palpitation;  cyanosis  of  the 
hands,  tricolored  nails,  dermography,  factitious  urticaria;  dilatation  of  the  pupils, 
widening  of  the  commissure,  and  a  high  degree  of  myopic  astigmatism  with 
anisometropia.  Correction  of  the  visual  error  relieved  the  migraine.  The  other 
symptoms  disappeared  under  rest  at  the  periods  and  medicinal-hygienic  treat- 
ment. Thyroid  enlargement  subsided  and  the  hands  gradually  assumed  normal 
coloration.  The  patient  is  now  thirty  j'ears  of  age  and  is  practically  well,  except 
that  when  nervously  e.xcited  the  local  cyanosis  reappears  and  she  feels  '  'a  lump 
in  the  throat,"  so  that  it  may  be  necessary  to  open  her  collar.  The  father  of  this 
patient  died  at  seventy-five  of  uremia.  The  mother  is  highly  neurotic,  has  gouty 
arthritis  and  gastralgic  crises,  and  exhibits  both  eye  signs  and  nail  signs. 

The  brother  exhibits  the  stigmata  of  vasomotor  ataxia,  but  is  not  disturbed  by 
any  vascular  symptomatology.  About  two  years  ago  he  developed  a  cough  and 
fever,  and  came  to  Philadelphia  for  examination.  I  found  consolidation  of  the 
left  apex,  the  sputum  contained  numerous  tubercle  bacilli,  the  patient  had  lost 
about  twenty  pounds  in  weight.  He  complained  of  painful,  bleeding  hemor- 
rhoids. These  were  removed  with  the  thermocautery;  and  appropriate  treatment, 
hygienic,  and  medicinal,  instituted  for  the  pulmonary  lesions.  He  has  gained 
thirty  pounds  in  weight,  and  the  pulmonary  lesions  appear  to  be  quiescent.  The 
signs  of  vasomotor  instability,  however,  are  still  to  be  made  out.  There  is  tuber- 
culosis on  the  paternal  side  in  several  families  and  generations. 

Gouf  is  quite  commonly  associated  with  diabetes  in  the  immediate 
family  or  in  the  ancestry,  and  when  they  occur  dissociated,  gout  is  the 
more  frequent  of  the  two;  rheumatism — so-called — and  rheumatoid 
arthritis  are  fairly  common.  Many  cases  exhibit  a  history  of 
gout  or  so-called  rheimiatism  on  one  side  and  tuberculosis  on  the 
other.  These  patients  rarely  have  evident  tuberculous  symptoms, 
but  they  frequently  respond  to  the  cutaneous  tuberculin  tests,  even 
when  they  fail  to  respond  to  tuberculin  otherwise  applied.    Whether 

'  Herz  (op.  cit.,  p.  12)  does  not  find  tlie  gouty  tendency  marked  in  many  cases,  nor 
does  the  occurrence  of  diabetes  seem  to  him  more  frequent  than  coincidence  will  account 
for.  He  does,  however,  frequently  find  in  the  patient  or  in  the  patient's  family,  obesity 
or  obdurate  anemia,  or  both. 


576  COHEN:   VISCERAL   ANGIONEL ROSES 

or  not  this  is  to  be  brought  into  connection  with  the  general  sensitive- 
ness of  the  skin  exhibited  by  most  of  these  subjects  would  require  a 
special  and  precise  study  to  determine. 

A  tendency  to  cutaneous  eruptions  of  various  kinds,  not  always 
recognizable  from  the  description,  is  marked.  Of  these,  urticaria  is 
by  far  the  most  common;  but  various  forms  of  erj'thema,  of  purpura, 
and  of  eczema  are  also  recognizable,  and  are  sometimes  observable 
in  other  members  of  the  family  as  well  as  in  the  patients  themselves. 

In  this  connection  a  significant  series  of  phenomena  is  presented 
by  two  American-born  sisters,  who  suffer  from  gastro-enteric  crises, 
and  both  of  whom  were  mistakenly  thought  to  have  appendicitis. 
One  is  an  active  business  woman,  while  the  other  would  be  called  by 
some  physicians  an  "hysteric,"  although  she  works  when  able  to  do 
so.  The  father,  a  German,  is  said  to  be  gouty  and  to  suffer  severely 
with  eczema,  but  otherwise  is  well.  I  have  never  examined  him. 
The  mother,  also  German,  is  healthy. 

Case  XXXIV.: — Recurrent  paronychitis;  migraine;  circumscript  oedema;  pre- 
menstrual epistaxis;  transient  pigmentation;  transient  hemianopsia;  iricolored 
nails;  dermography.  The  younger  and  more  active  sister  presents  a  condition  of 
chronic,  recurrent  vesiculopustular  eruption  around  the  nails,  and  a  tendency  to 
Assuring  of  the  finger  tips  in  cold  weather.  Occasionally  she  has  sick  headache. 
She  is  subject  to  hives,  and  frequently  if  she  strikes  the  hand  or  any  part  of  the 
body — as  by  accidentally  knocking  against  a  chair  or  even  by  rapid  removal  of 
underclothing — a  transient,  colorless  swelling  will  develop  along  the  line  of  trac- 
tion or  pressure.  The  nose  usually  bleeds  just  before  menstruation.  She  has 
attacks  of  transient,  irregular,  dark-brown,  "spotty"  discoloration  of  the  face, 
and  with  this,  transient  hemiopia  and  redness,  swelling  and  burning  of  the  feet 
and  ankles.  She  has  tricolored  nails,  dermography,  factitious  urticaria,  and 
exaggerated  pilomotor  reflexes.    She  has  no  goitre  and  no  eye  signs. 

Case  XXXV. — Neurasthenia;  varied  visceral  crises;  chronic  eczema;  ery- 
thema exudativum  with  purpura;  dermography;  nail  signs;  eye  signs.  The 
•weaker  sister  has  had  several  attacks  termed  "nervous  prostration."  She  has 
undergone  a  shortening  of  the  uterine  ligaments,  but  still  has  many  and  diverse 
menstrual  disturbances,  varied  with  biliousness,  sick  headache,  cardiac  palpita- 
tion, syncope,  mucous  enteritis,  and  paroxysms  of  general  tremulousness.  There 
is  a  chronic  eczema  of  the  hands  and  sometimes  a  generalized  moist  eczema.  I 
saw  her  in  an  attack  of  er\i;hematous  oedema  of  both  legs,  with  purpuric  spots 
on  one  thigh.  She  has  also  rheumatoid  arthritis,  and  presents  typical  nails, 
dermography,  and  the  eye  signs.  The  thyroid  gland  is  not  enlarged.  The  urine 
contains  albumin  intermittently,  occasionally  blood  cells,  cylindroids,  urates, 
and  oxalates. 
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Previous  History  of  the  Patient.  The  pathogenic  tendencies  of 
the  patient  become  quiteevident  when  a  sufficiently  careful  anamnesis 
is  made.  Thev  begin  to  be  manifest,  as  a  rule,  in  childhood,  and  it 
is  concerning  children,  therefore,  that  mistakes  in  diagnosis  are 
most  likely,  from  want  of  previous  manifestations.  Here  the  family 
history  and  the  personal  characteristics  are  valuable.  Recognition 
of  the  child's  tendencies  is  of  importance  not  only  for  the  immediate 
attack,  but  also  that  a  regimen  may  be  instituted  which  will  correct 
them  and  prevent  life-long  recurrences  of  the  varied  syndromes. 
The  individual  presents  in  reduction  what  the  family  presents  in 
large.  His  first  symptom  may  be  colic,  migraine,  epistaxis,  or  hives. 
His  present  symptoms  may  be  hives,  migraine,  epistaxis,  or  colic. 
Intermediately  he  may  have  had  parox\'sms  of  diarrhoea,  polyuria, 
asthma,  hay  fever,  palpitation  of  the  heart,  glycosuria,  hemoptysis. 
Nor  does  this  exliaust  the  beginnintr,  middle,  or  final  list.  Care  is 
obviously  necessary  in  making  the  record  to  exclude  the  common 
symptoms  of  adequate  causation — the  boy's  attack  of  nose-bleeding 
from  contact  with  his  comrade's  fist;  or  of  colic,  purging,  and  vomit- 
ing following  a  surreptitious  visit  to  a  neighbor's  orchard  or  the 
candy  shop.  In  a  serious  investigation,  however,  such  care  may  l^e 
taken  for  granted. 

It  is  somewhat  difficult  to  estimate  the  importance  of  the  history, 
given  by  adults,  of  eruptive  fevers  in  childhood;  especially  when 
"third"  and  "fourth"  attacks  are  spoken  of.  I  have  seen,  both  in 
children  and  in  adults,  angioneurotic  storms  mistaken  for  measles, 
roseola,  or  scarlet  fever.  I  have  myself  made  the  mistake  of  quaran- 
tining for  scarlet  fever  a  boy  whose  family  history,  previous  per^ 
sonal  history,  and  physical  characteristics  would  nowadays  put  me  on 
guard.  The  attack  was  one  of  erythema,  with  repeated  descjuama- 
tion.  In  a  case  observed  at  Jefferson  Hospital,  erythema  and  angio- 
neurotic oedema  developed  while  the  patient  was  being  exhibited  to 
the  class  at  a  clinical  lecture,  and  the  parents  volunteered  the  state- 
ment that  the  appearance  was  the  same  as  what  they  had  supposed, 
in  a  previous  attack,  to  be  scarlet  fever.  In  the  case  of  a  boy  seen  at 
the  Polyclinic  Hospital,  on  removing  the  clothing  for  examination 
there  appeared  first  a  general  erythema,  soon  replaced  by  the  rude 
geometrical  designs  in  red,  white,  and  blue  lines  and  patches,  of 

Am  Plivs  .37 


578  COHEN:    VISCERAL   ANGIONEUROSES 

which  the  sketch  is  here  exhibited.  This  is  the  patient  I  have  referred 
to  elsewhere  as  the  "tatooed  boy."  In  the  case  of  pseudo-angina 
previously  cited,  similar  exposure  produced  red  and  white  circular 
patches.  I  have  seen  many  curious  forms  of  transient  rashes — red; 
red  and  white;  red,  white,  and  blue;  red  and  blue;  but  never  blue 
and  white. 

The  scarlatiniform  and  rubelloid  attacks  are  frequently  accom- 
panied with  nausea,  vomiting,  abdominal  pain,  sometimes  albumin- 
uria, not  rarely  fever;  and  are  probably  of  toxic  excitation.  As 
isolated  occurrences,  adequately  caused,  they  would  be  of  no  impor- 
tance other  than  that  derived  from  their  etiology.  When  inadequately 
caused,  or  forming  part  of  a  series  of  varied  vasomotor  disturbances 
in  an  individual  or  family,  they  acquire  new  significance. 

I  have  elsewhere^  recorded  an  instance  of  excessive  susceptibility 
to  quinine,  twice  manifested  by  transient  scarlatiniform  rash,  fever, 
oedema,  and  delirium,  in  a  boy  who,  as  an  infant,  had  had  scarlatina 
sine  exanthema,^  announced  by  anuria  and  general  anasarca.  This 
boy  is  one  of  a  family  exhibiting  marked  vasomotor  disorders. 

A  paternal  great-uncle  suffered  from  pulmonary  hemorrhages  for  many  years, 
dying  in  old  age  of  acute  pneumonia.  (Whether  he  had  tuberculosis  I  cannot 
say;  the  family  say  not.)  This  uncle's  daughter  is  Case  III  of  my  first  series, 
(transient  hemiopia,  repeated  erythema,  etc.),  and  has  now  apparently  recovered 
from  the  tendency  to  angioneurotic  crises.  The  boy's  father  and  a  paternal  aunt 
and  her  son  have  hay  fever.  Another  paternal  aunt  has  had  repeated  retinal 
hemorrhages;  another  had  as  a  child  repeated  spells  of  profuse  spontaneous 
epistaxis,  which  ushered  in  a  protracted  case  of  chorea,  and  ceased  with  the  latter. 
A  brother,  who  as  a  young  lad  was  subject  to  spontaneous  epistaxis  and  marked 
ecchymosis  or  circumscript  oedema  from  slight  knocks,  has  apparently  outgrown 
these  symptoms,  but  now  has  hay  fever.  A  cousin  of  his  father's  for  many  years 
had  asthma  whenever  he  stayed  in  the  country — even  for  two  or  three  days — in 
summer  time,  and  died  of  angina  pectoris.  A  paternal  uncle  died  of  diabetes, 
and  the  son  of  this  uncle  has  hay  fever.    Another  paternal  cousin  had  a  prolonged 

'Trans.  Assoc.  Amer.  Phys.,  1902,  xvii.  This  paper  contains  a  more  extended  discus- 
sion of  the  general  subject. 

2  There  is  no  question  of  diagnosis;  it  is  my  own,  confirmed  by  an  expert  of  international 
repute.  The  boy's  brother,  aged  three  years,  had  frank  and  severe  scarlatina.  The  infant 
was  kept  under  close  observation;  he  had  slight  elevation  of  temperature  without  angina 
or  rash  (unless  it  appeared  and  disappeared  during  his  night  sleep)  for  three  days.  Dropsy 
and  anuria  developed  suddenly  on  the  fourth  day.  He  was  then  placed  in  the  same  room 
with  his  brother;  recovered  under  treatment;  and  had  an  uneventful  convalescence,  followed 
by  otitis  media.     There  was  no  desquamation. 
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illness  with  varied  symptoms  of  autonomic  nerve  disorder,  that  was  diagnosticated 
by  a  well-known  neurologist  as  exophthalmic  goitre,  by  a  distinguished  internist 
as  Addison's  disease,  and  by  me  as  vasomotor  ataxia.  The  lady  recovered 
perfectly;  tachycardia  has  ceased;  glycosuria  and  pigmentation  have  disappeared; 
and  the  thyroid,  never  very  large,  has  returned  to  normal  size.  Another  paternal 
cousin  was  subject  to  syncope,  with  cyanosis  of  the  lips;  now,  to  cyanosis  without 
syncope.  Distinguished  clinicians  have  examined  her  repeatedly  and  found  no 
cardiac  disease  or  defect  or  other  organic  lesion.  Two  paternal  uncles,  the 
father,  and  the  paternal  grandmother  have  leukoderma;  a  fourth  paternal  uncle 
is  subject  in  winter  to  Ijlue  hands,  with  deep  fissuring  of  the  finger  tips. 

The  following  case  illustrates  the  connection  of  scarlatiniform 
erythema  with  angioneurotic  visceral  crises  and  the  Graves's  syn- 
drome, as  well  as  the  liability  of  good  observers  to  make  mistakes  in 
diagnosis. 

Case  XXXVI. — Erythema  exudativum  foUoiving  acute  gout  (?)  in  a  subject 
of  chronic  Grraves's  disease,  subject  to  gastro-intestinal  crises.  Just  before  leaving 
Philadelphia  for  this  meeting,  I  saw  in  consultation  a  woman,  aged  sixty  years, 
who,  following  an  attack  apparently  of  acute  podagra,  had  developed  a  scarla- 
tiniform rash  beginning  on  the  face  and  spreading  over  the  entire  body.  With 
this  occurred  suppression  of  urine,  and  on  resumption  of  the  secretion  under  the 
influence  of  diuretics  it  was  found  to  contain  considerable  quantities  of  albumin, 
but  no  blood  and  no  casts.  There  was  no  sore  throat  and  none  of  the  charac- 
teristic signs  upon  the  mucous  membrane  which  are  common  in  scarlatina.  The 
patient  was  confident  that  as  a  child  she  had  not  had  scarlet  fever.  Of  two 
former  consultants  one,  a  dermatologist,  had  inclined  to  the  diagnosis  of 
scarlet  fever;  the  other,  our  foremost  local  authority  upon  the  eruptive  fevers,, 
had  negatived  this  view. 

Flaky  desquamation  occurred  within  three  days — before  the  rash  had 
entirely  disappeared,  but  while  it  was  fading;  and  in  the  course  of  two  or 
three  days  more,  desquamation  continuing,  the  skin  remained  but  slightly  con- 
gested here  and  there.  With  no  apparent  reason,  temperature  suddenly 
became  elevated,  a  dusky  uniform  rash  reappeared  upon  the  face,  and  in  the 
course  of  twenty-four  hours  had  spread  over  the  trunk  and  arms.  Albumin, 
which  had  disappeared,  reappeared.  A  few  purpuric  spots  had  been  noticed 
upon  the  thighs  prior  to  the  eruption.  These  had  disappeared.  AVhen  I  saw 
the  patient  the  recurrent  rash  was  of  about  thirty-six  hours'  duration  and  had  now 
spread  to  the  knees.  During  the  height  of  the  fever  the  patient  had  had  halluci- 
nations of  various  kinds.  The  pulse  had  been  120.  When  I  saw  her  the  mind  was 
clear,  the  pulse  rapid,  but  of  low  tension,  ^^'hat  attracted  my  attention  at  once 
was  marked  exophthalmos,  which  upon  inquiry  was  said  to  have  been  existent  for 
many  years.    Von  Graefe's  and  Stellwag's  signs  were  present.    The  pupils  were 
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dilated,  but  the  reflexes  normal.  A  jjrobe  drawn  over  the  skin  left  a  white  mark 
Avhere  the  skin  was  blanched  beneath  it.  Pressure  with  a  broad  blunt  surface, 
like  the  thumb,  produced  but  a  momentary  whitening  which  quickly  disappeared. 
There  was  however,  marked  oedema  over  the  entire  surface  occupied  by  the  rash. 
The  urine  was  secreting  freely  and  was  free  from  albumin.  When  the  recumbent 
patient  drew  up  her  legs  in  bed  the  color  slowly  faded  in  the  elevated  portions  of 
the  thigh;  but  returned  when  the  knees  were  again  lowered.  Application  of  ice 
was  followed  by  blanching  and  pitting,  which  persisted  for  three  or  four  minutes. 
Application  of  hot  water  caused  increase  of  redness.  The  nails  were  a  very  pale 
purple  (mauve),  with  a  deep  red  line  at  the  terminal  portion.  Elevation  of  the 
hand  and  arm  failed  to  bring  about  any  gravitational  change  in  color.  The  veins 
were  not  markedly  distended.  Petechise  or  telangiectases,  if  existent,  were 
masked  by  the  rash;  at  all  events,  none  were  discovered.  This  patient  is  subject 
to  gastric  crises,  with  and  without  headache,  to  abdominal  cramps,  and  serous 
diarrhoea.    There  is  no  evidence  of  organic  visceral  lesion. 

A  history  of  neuralgic  pains  in  various  parts  of  the  body  is 
common.  Some  patients  complain  frequently,  others  only  occasion- 
ally in  the  course  of  years.  The  "neuralgias"  may  alternate  with, 
displace,  or  be  displaced  by  the  splanchnalgias.  Leg  cramp  is  fre- 
quent and  not  rarely  rises  to  intermittent  claudication.  It  is  in  many 
cases  associated  with  a  tendency  to  painful  erythema  of  the  feet, 
which  might  justly  be  termed  erythromelalgia,  and  is  sometimes 
miscalled  "gout"  or  "rheumatism"  or  "erysipelas."  Intercostal 
or,  at  least,  thoracic  pain  is  a  not  infrequent  symptom.  It  was  par- 
ticularly marked  in  the  case  of  a  man,  aged  thirty-two  years  (Case 
XXXVII),  in  which  percussion  was  impossible  during  the  attack  on 
account  of  the  exquisite  tenderness  to  the  slightest  jarring. 

The  significant  signs  in  this  case  were  the  paroxysmal  recurrence  of  the  pain, 
which  was  either  precordial,  submanubrial,  or  subxiphoid,  and  its  association 
with  cough  and  either  bloody  expectoration  or  a  sense  of  choking  relieved  by  the 
vomiting  of  mucus,  which  was  occasionally  blood -streaked.  The  eyes  showed  the 
characteristic  signs.  The  thyroid  was  slightly  enlarged.  Pilomotor  reflex  and 
dermographism  were  present.  The  skin  was  moist,  the  hands  cyanotic,  the  heart 
rapid,  with  invisible  apex  beat  and  accentuated  aortic  sound.  This  patient  used 
both  tobacco  and  alcohol  to  excess,  facts  which  nevertheless  account  for  but 
a  portion  of  the  symptomatology.  The  lungs  and  larynx  were  apparently 
normal. 

As  previously  pointed  out,  paroxysmal  pain  may  affect  especially 
the  precordium  and  the  arm;  sometimes  tiie  attacks  so  closely  resemble 
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angina  pectoris  as  to  excite  the  gravest  concern.  The  substernal 
location  of  pain,  however,  is  not  so  frequent  as  the  precorclial. 
Among  others,  the  patient  with  black-banded  nails  exhibited  symp- 
toms of  this  type.  It  may  be,  as  certain  distinguished  observers  hold, 
that  "pseudo-angina  is  a  pseudodiagnosis;"  and  it  is  true  that 
indubitable  angina  pectoris  is  the  terminal  event  in  some  of  these 
cases.  Yet  unless  the  progress  of  science  should  bring  proof  to  the 
contrary,  I  shall  continue  to  believe  that  in  the  beginning,  in  such 
cases  as  I  have  in  mind,  the  paroxysms  are  of  the  same  order  as  the 
angiospastic  manifestations  occurring  elsewhere,  and  that  only  late 
in  their  progress  do  aortic  or  coronary  lesions  arise  as  a  result  of  the 
repeated  distiu-bance  of  neurovascular  function  and  nutrition — 
whether  it  be  vasovagal  or  less  sharply  located. 

That  the  so-called  neuralgic  pain  occurring  elsewhere  than  in  the 
precordimn  is,  like  intermittent  claudication,  angiospastic  in  char- 
acter, is  well  illustrated  by  the  following  instance: 

Case  XXXVIII. — Angiospastic  "facial  neuralgia"  in  a  patient  recovered  from 
exophthalmic  goitre;  cardiomyopathy;  visible  distention  of  temporal  artery; 
relief  by  nitrites;  history  of  anginoid  attacks  previously;  dermography;  nail 
signs;  cutaneovascular  signs;  pigmentation.^;  interesting  family  history.  Mr. 
L.,  of  American  birth,  German  parentage,  aged  sixty  years,  exhibited  the  char- 
acteristic phenomena  of  Graves's  disease  some  fourteen  years  ago,  when  he 
was  under  the  care  of  a  competent  physician  in  a  distant  city,  and  recovered 
from  the  obvious  symptoms  in  about  eight  months.  At  that  time  he  was  an 
officer  of  poHce.  His  present  complaint  is  of  heart  consciousness,  with  occa- 
sional palpitation  and  dyspncea  upon  exertion,  and  of  a  peculiar  "neuralgic" 
pain  in  the  right  temporal  and  maxillary  regions.  In  1891,  five  years  before 
the  goitre  and  exophthalmos  were  noticed,  he  began  to  have  attacks  of  sudden 
precordial  pain,  sometimes  extending  down  the  left  arm,  and  later  accompanied 
with  a  feeling  of  suffocation  and  faintness.  They  would  last  with  varying 
severity  for  some  minutes.  The  attacks  were  at  first  infrequent,  but  the  inter- 
vals gradually  became  shorter  and  the  symptoms  more  severe.  Nevertheless, 
he  increased  in  weight  from  ISO  to  237  pounds.  Finally,  the  dyspnoea  became 
almost  constant,  except  when  the  patient  was  lying  down.  With  this  would  be 
associated,  especially  on  arising  in  the  morning,  dizziness,  faintness,  and  dim- 
ness of  vision.  At  times  there  was  buzzing  in  the  ears.  Tachycardia,  goitre, 
and  bulging  of  the  eyes  now  developed.  Rest  was  advised,  menthol  adminis- 
tered, and  the  symptoms  gradually  faded  away.  At  the  same  time  the  patient 
lost  flesh,  so  that  at  present  he  weighs,  and  has  for  many  years  weighed,  under 
160  pounds,  although  he  is  six  feet  tall.    His  hair  is  black,  his  eyes  bright,  his 
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skin  in  general  somewhat  flushed,  and  his  general  appearance  much  younger 
than  his  years. 

About  two  years  ago  he  began  to  experience  his  present  symptoms,  which 
have  increased  in  severity.  The  pain  in  the  head  is  sudden,  sharp,  and  sting- 
ing. It  lasts  less  than  two  minutes;  during  which  he  cannot  speak  and  usually 
bends  forward,  propping  the  head  on  the  hand  and  the  elbow  on  a  table  or 
chair-arm.  The  pain  usually  begins  in  the  right  temple  and  radiates  toward 
the  angle  of  the  mouth  and  the  angle  of  the  jaw;  but  occasionally  the  order  is 
reversed.  At  first  it  might  recur  several  times  daily,  or  not  for  several  days. 
Recently  there  has  been  no  long  interval,  and  any  motion  of  the  jaw,  as  in  talking 
or  eating,  after  a  period  of  non-use.  may  precipitate  the  pain.  The  teeth  are 
good,  and  the  alveoli  not  tender  to  pressure.  In  the  attack  the  face  is  pallid 
and  the  temporal  artery  of  the  right  side  (which  ordinarily  is  tortuous  but  not 
distended,  and  is  comparatively  soft)  swells  visibly  and  becomes  harder.  The 
right  temple,  cheek,  and  jaw  are  tender.  This  tenderness  subsides  a  few 
minutes  after  the  sharp  pain  disappears. 

The  pw/se  is  irregular  and  intermittent.  The  rate  varies  from  80  to  100, 
becoming  more  frequent  and  more  irregular  on  exertion.  The  radial  arteries 
are  somewhat  hardened,  but  small  and  compressible.  Systolic  blood  pressure 
is  95,  diastolic  70.  Cardiac  dulness  is  increased  longitudinally  and  transversely. 
There  is  no  defined  apex  beat,  the  impulse  being  diffuse  and  wavy.  The 
cardiac  sounds  are  short  and  feeble,  lacking  both  muscular  and  valvular  tone. 
There  is  no  murmur.  The  tracings  indicate  myocardial  degeneration.  No 
pulsation  is  seen  in  the  neck,  but  there  is  visible  epigastric  pulsation.  The 
liver  is  enlarged,  but  not  tender.  The  spleen  and  the  kidneys  are  not  palpable. 
There  is  no  oedema.  The  thyroid  gland  is  hard,  deeply  seated,  and  slightly 
enlarged  bilaterally.  The  eyeballs  are  still  slightly  prominent,  the  sclera  being 
exposed  both  above  and  below  the  cornea.  No  additional  retraction  of  lids, 
either  spontaneous  or  provoked,  is  made  out.  The  lids  show  no  tremor.  The 
forehead  cannot  be  wrinkled  by  elevation  of  the  eyebrows.  The  pupils  are 
round,  equal,  and  promptly  and  rapidly  react  to  light  and  accommodation. 
The  eye  grounds  are  redder  than  normal.  There  is  hyperemia  of  the  optic 
disk,  and  the  veins  are  somewhat  overfull.  The  lungs  are  normal,  the  tonsils 
are  large,  the  pharynx  injected,  the  nose  and  larynx  normal.  Tentative  admin- 
istration of  a  minute  dose  of  nitroglycerin  (1  minim  of  a  1  to  500  solution)  at 
the  inception  of  the  attack  of  pain  diminished  its  intensity  and  reduced  the 
duration  of  the  tenderness.  The  continuous  administration  of  nitroglycerin, 
together  with  rest,  regulation  of  diet,  and  the  use  of  a  good  tincture  of  cactus, 
mproved  the  cardiac  action  and  seems  to  have  brought  about  disappearance  of 
the  facial  pain.  This  patient  exhibits  sluggish  dermographic  blanching  and 
reddening.  The  nails  are  curved  and  tricolored.  The  skin  is  covered  with 
numerous  angioviata,  telangiectases,  and  varicosities.  There  are  many  pig- 
mented spots,  and  on  the  legs,  marks  of  old,  healed  varicose  ulcers. 

The  patient  had  the  usual  diseases  of  childhood,  and  at  twenty-two  years 
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of  age  a  second  attack  of  diphtheria.  At  nineteen  years  of  age  he  had  a 
sudden,  violent  nasal  hemorrhage  without  known  cause,  losing  nearly  a  pint 
of  blood.  There  is  no  venereal  history.  He  had  used  tobacco,  coffee,  and 
alcohol  in  moderation,  but  not  since  1896.  There  has  been  no  indigestion,  the 
bowels  are  regular.  The  urine  shows  occasionally  a  trace  of  albumin  and  a 
few  ephhelial  cells  and  leukocytes;  otherwise  it  is  normal.  The  blood  is 
normal. 

His  father  died  at  sixty-seven,  of  diabetes;  his  mother  at  seventy,  of  "heart 
disease;"  one  sister  at  twenty,  of  "consumption;"  one  brother,  in  infancy,  of 
"  meningitis."  He  has  had  ten  children,  of  whom  five  are  living.  One  of  these 
has  hay  fever;  one  is  "nervous;"  one  has  a  tendency  to  bleed  freely  from 
slight  cuts  and  to  apparently  spontaneous  nasal  bleeding.  Of  the  five  dead, 
one  had  "consumption"  and  one  "heart  disease;"  three  died  in  infancy  of 
infectious  fevers. 

Causation  as  ax  Element  in  Diagnosis.  The  symptoms  of 
vasomotor  ataxia  in  general  may  depend  upon  relatively  sluggish, 
or  relatively  excessive,  response  to  extrinsic  or  intrinsic  stimulus, 
inhibiting  or  excitatory.  They  are  caricatures  or  exaggerations  of 
phenomena  observable  in  normal  individuals  upon  adequate  causa- 
tion, and  their  occurrence  without  traceable  cause,  or  with  relatively 
slight  cause,  is  a  diagnostic  factor  of  considerable  import.  So,  also, 
is  their  tendency  to  follow  meteorologic  changes,  fatigue,  or  emotion. 
By  emotion  is  to  be  understood  long-continued  anxiety  or  other  form 
of  psychic  strain,  as  well  as  sudden  excitement.  Several  illustrations 
of  the  former  sort  have  been  given  without  particularizing.  Among 
them  have  been  money  worries,  family  quarrels,  wawardness  of 
children  and  others,  grief  over  deaths,  a  broken  engagement,  a  secret 
marriage.  Among  the  latter  are  fear,  fright,  sorrow,  sometimes  anger 
— but,  although  less  frequently,  pleasure  also.  Three  additional 
instances,  two  of  acute,  the  other  of  gradual  development,  may  be 
cited. 

Case  XXXIX. — R.  D.,  whose  symptoms  quickly  followed  the  loss  of  two 
children,  complained  of  "sticking  sensations"  from  the  larynx  downward  to 
the  abdomen,  difficulty  in  swallowing,  belching  of  gas,  and  vertigo,  with  car- 
diac palpitation  on  exertion.  The  thyroid  gland  was  slightly  enlarged,  soft, 
elastic.  There  were  no  eye  signs.  The  heart  sounds  were  empty;  faint 
murmurs  were  heard  in  the  veins.  There  was  no  thrill  or  murmur  in  the 
thryoid.  At  night  the  patient  complained  of  noises  in  the  ears.  The  con- 
junctivae were  much  injected.  The  urine  showed  a  faint  trace  of  albumin. 
Dermography,  factitious  urticaria,  and  tricolored  nails  were  observed. 
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Case  XL. — Miss  C,  a  painter^  aged  thirty  years,  had  been  going  through 
a  prolonged  period  of  severe  mental  strain  and  sorrow.  She  had  been  laid 
up  for  four  weeks  with  an  attack  termed  pleurisy,  the  symptoms  being 
chills,  fever,  pain  in  the  back,  and  pain  along  the  border  of  the  ribs.  Since  then 
there  had  been  a  constant  cough,  short,  hacking,  and  without  expectoration, 
which  became  worse  upon  emotion.  It  was  frequently  accompanied  with 
chill,  which  would  last  for  a  few  minutes  and  then  give  way  to  general  tremor. 
No  fever  followed.  Previous  to  this  she  had  from  time  to  time  experienced 
what  she  described  as  a  "surging  feeling"  in  the  head,  with  a  sense  of  tension 
in  the  eyes;  but  there  was  no  neuralgic  pain,  no  visual  disturbance,  and  no 
vertigo,  either  then  or  at  any  other  time.  There  was  headache  only  the  day 
before  the  menses.  What  brought  the  patient  to  my  office  was  the  suspicion 
of  "heart  disease,"  caused  by  pain  in  the  precordium,  intermittent  and  sharp. 
She  frequently  felt  faint  with  the  attack,  but  did  not  lose  consciousness.  No 
lung  lesion  was  discoverable.  The  mucous  membrane  of  the  larynx  was  red 
and  slightly  swollen,  the  congestion  disappearing  under  the  application  of 
su])rarenalin.  The  heart  was  rapid  under  the  excitement  of  examination,  but 
the  patient  stated  that  this  was  not  its  usual  behavior.  The  first  sound  was 
short  but  normal  in  character,  the  second  sound  was  not  sharpened;  the 
vascular  tension  was  low,  the  hands  cold,  the  nails  tricolored.  The  blood 
showed  slight  quantitative  anemia;  malarial  organisms  were  not  found.  The 
thyroid  gland  was  slightly  enlarged.  The  eye  signs  were  present.  The 
"pleurisy"  in  this  instance,  was  probably  the  localizing  determinant. 

Case  XLI. — Mrs.  R.  M.,  aged  thirty-eight  years,  complains  of  pain 
running  around  the  lower  periphery  of  the  left  breast  and  then  down  the 
left  arm.  The  attacks  come  on  after  fright  or  any  sudden  emotion.  The  pain 
may  last  all  day  or  sometimes  only  an  hour.  Sometimes  there  is  sudden  stab- 
bing pain,  and  she  loses  power  in  the  arms  and  objects  fall  from  her  grasp. 
Once  she  had  an  eruption  on  the  breast,  but  does  not  know  its  character.  A 
baby  with  the  mother  shows  Hutchinson's  teeth.  During  the  paroxysm  of 
pain  in  the  chest  the  hand  "turns  black"  on  the  palmar  side  of  the  fingers; 
patches  the  size  of  a  pea  appear.  Sometimes  the  whole  hand  and  fingers  may 
be  covered  with  "white  patches,"  and  the  hands  turn  cold.  Distended  capil- 
laries are  evident  over  the  chest,  the  nails  of  the  left  hand  are  dusky,  and  are 
said  to  become  black  during  the  paroxysms.  The  thyroid  is  slightly  enlarged. 
No  heart  or  lung  lesion  is  demonstrable.  "White"  dermographism  is  found. 
Factitious  urticaria  cannot  be  develpoped.     The  eye  signs  are  indefinite. 


Surgical  Exploration.  I  have  already  referred  to  the  fact  that 
surgical  exploration  or  even  operation  may  be  undertaken  under 
a  mistaken  diagnosis  of  the  character  of  the  visceral  crjsis;  or  deliber- 
ately to  settle  the  question;  or  even  as  the  only  possible  curative 
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procedure.  It  is  fully  justified.  Though  the  patient  l)e  angioneurotic, 
he  may  have  appendicitis,  cholecystitis  or  calculus;  and  better 
operate  unnecessarily  in  a  case  of  oedema  than  neglect  to  operate 
in  an  inflammatory  case.  In  laryngotracheal  cases  prophylactic 
tracheotomy  may  be  needed.  I  have  mentioned  the  tabetic  who 
died  suffocated;  and  Rudolph's  and  IMorris's  cases  are  likewise  in 
point.  Moreover,  the  results  of  delayed  circulation,  of  hemorrhage, 
and  other  events  involved  in,  or  following  upon,  a  visceral  crisis  of 
the  character  discussed,  may  be  such  as  only  surgical  procedure  can 
properly  deal  with.  This  is  well  illustrated  by  the  cases  which  Osier 
cites.  The  following  instances  have  come  under  my  own  observation: 

Case  XLII. — Pseudo-appendicitis.  Miss  M.,  aged  twenty-two  years, 
sister  of  the  younger  patient  who  died  in  hemiplegic  coma  {Case  XXVIII), 
suflFered  with  severe  abdominal  crises,  whose  frequent  relation  to  the  menstrual 
period  had  led  to  the  diagnosis  of  ovarian  neuralgia.  The  only  attack  in  which 
I  saw  her  occurred  in  the  menstrual  interval,  and  was  accompanied  with  nausea, 
vomiting,  rigidity  of  the  abdomen,  and  exquisite  tenderness  over  McBurney's 
point.  There  was  but  slight  elevation  of  temperature.  I  thought  it  wise  to 
call  a  surgical  colleague,  and  we  both  decided  that,  despite  the  possibility  of 
error  in  diagnosis,  the  line  of  safety  lay  in  opening  the  abdomen.  The  situation 
was  explained  to  the  patient  and  her  family.  An  appendix  apparently  normal 
was  found  and  removed.  It  had  been  pressed  upon  by  a  much  congested 
ovary,  which  was  not  disturbed.  Since  then  there  has  been  no  return  of  the 
pain.  The  patient  has  had  several  attacks  of  hemianopsia  and  retinal  hemor- 
rhage.    There  is  occasional  albuminuria. 

Case  XLIII. — Pseudo-appendicitis .  M.  X.,  aged  nine  years,  is  the  child  of 
a  father  presenting  marked  symptoms  of  vasomotor  ataxia,  a  condition  shared 
by  many  members  of  his  family.  Two  of  her  cousins  of  nearly  equal  age 
had  suffered  like  herself  with  severe  and  frequently  recurrent  abdominal  crises. 
In  one  of  these  children,  living  in  New  York,  the  attacks  had  ceased  after  a 
course  of  diet  and  atropine  advised  by  Dr.  A.  Jacobi.  The  other,  living  in 
another  city,  had  been  operated  upon  and  a  minute  fecal  concretion  found  in 
the  appendix.  In  my  patient,  hygienic  and  medicinal  treatment,  continued 
over  some  years,  had  increased  the  interval  between  attacks,  but  had  failed  to 
prevent  them;  and  the  nutrition  of  the  child  was  evidently  failing.  A  surgical 
consultant  agreed  that  it  would  be  wise  to  open  the  abdomen.  An  api)endix 
macroscopically  normal  was  removed.  A  pathologist  reported  that  the  mucous 
membrane  was  thinned  and  might  eventually  have  become  perforatetl.  The 
effect  of  the  operation  was  happy.  The  abdominal  crises  disappeared  and  the 
patient  took  on  flesh  and  strength. 

I  also  remember  distinctly  the  case  of  a  man,  who  in  the  early  '90s  was 
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operated  upon  bv  a  distinguished  hospital  colleague  with  my  concurrence; 
to  our  great  chagrin,  no  lesion  of  the  appendix  was  found.  The  patient,  how- 
ever, was  well  satisfied,  as  distressing  colic  of  long  duration  was  completely 
relieved .  This  was  before  I  had  learned  to  look  for  the  stigmata  of  vasomotor 
ataxia  in  such  cases,  and  the  notes  are  silent  in  this  connection. 

Casf  XLIV. — Hepatic  crisis;  operation;  no  lesion.  Miss  F.,  aged  thirty-six 
years,  a  typical  subject  of  vasomotor  ataxia,  had  been  operated  upon  for  appen- 
dicitis in  a  distant  city.  I  do  not  know  the  details  of  the  symptomatology,  or  the 
lesion  found,  if  any.  When  I  saw  her  she  was  slightly  jaundiced,  and  gave  a 
history  of  having  had,  for  two  or  three  years,  attacks  of  hepatic  colic.  I  was 
unable  to  satisfy  myself  either  of  the  presence  or  of  the  absence  of  gallstones. 
The  surgeon  called  in  consultation  thought  he  detected  decided  tenderness  over 
the  gall-bladder,  and  it  is  certain  that  the  patient  winced  under  the  manipula- 
tions, of  the  object  of  which  she  could  not  have  been  ignorant.  She  is  not, 
however,  hypochondriacal  or  hysterical.  There  lacked  any  recent  history  of 
gastric  or  duodenal  catarrh,  although  among  the  other  symptoms  of  vascular 
disorder  in  the  patient's  history  were  gastric  crises.  Under  the  circumstances, 
explaining  to  the  patient  that  the  procedure  was  exploratory  and  not  without 
hope  of  improvement  from  the  operation  itself  should  we  fail  to  find  a  cal- 
culus, incision  was  made  and  nothing  abnormal  discovered.  Here,  too,  the 
result  was  happy.  I  have  seen  the  patient  recently,  and  in  the  six  years  that 
have  elapsed  since  the  operation  she  has  had  no  disturbance  of  any  kind  and 
has  put  on  some  twenty  pounds  of  flesh. 

It  i.s  almost  certain  that  in  these  cases  there  is  a  disturbance  of 
local  circulation,  and  it  is  probable  that  with  the  change  made 
mechanically  by  the  operation,  perhaps  in  the  development  of 
anastomotic  vessels,  perhaps  in  some  molecular  shaking  of  the  cells 
which  breaks  up  their  morbid  habit,  the  determining  cause  of  the 
disturbance  disappears.  In  the  following  cases  the  nature  of  the 
lesion  was  very  clear,  and  the  symptoms  not  sufficiently  urgent  to  sug- 
gest operation. 

Case  XLV. — Pseudo-appendicitis  in,  a  case  presenting  circumscript  oedema, 
thyroid  enlargement,  eye  signs,  and  cardiac  derangement.  A.  G.,  aged  thirteen 
years,  school-boy,  of  Russian  parentage,  Hebrew  race,  is  subject  to  attacks  of 
angioneurotic  oedema  occupying  the  back  of  the  hand  and  the  upper  lip.  There 
is  a  history  of  general  anasarca  accompanied  with  reddening  of  the  skin  (accord- 
ing to  the  parents,  scarlet  fever)  two  years  previously.  The  swellings  come 
suddenly,  last  fifteen  to  twenty  minutes,  and  pass  away  suddenly.  The  thyroid 
gland  is  slightly  enlarged.  Eye  signs,  nail  signs,  dermography,  and  factitious 
urticaria  are  present.  The  heart  is  irregular  under  excitement,  but  regular 
when  quiet;  the  first  sound  is  short  and  sharp;  the  second  aortic  sound  is 
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sharpened;  rate  78.  The  pulse  is  small  and  of  moderate  tension  when  the 
patient  is  quiet.  The  lungs  are  normal.  Hemoglobin  is  85  per  cent.,  red  blood 
cells  proportional.  On  one  visit  this  patient  reported  that  following  an  attack 
of  oedema  of  the  left  half  of  the  lower  lip  and  of  the  back  of  the  left  hand,  which 
had  apparently  been  brought  on  bv  cold  bathing,  "blisters"  appeared  on 
various  parts  of  the  body,  which  lasted  a  few  hours  and  then  disappeared,  after 
which  he  was  seized  with  severe  abdominal  cramps  and  vomiting.  There  was 
rigidity  in  the  right  iliac  fossa,  and  tenderness  on  pressure,  not  exactly  at 
McBurney's  point,  but  in  that  neighborhood.  There  was  no  fever  and  no 
leukocytosis.  The  patient  was  put  at  rest  and  food  withheld  for  about  thirty- 
six  hours,  when  all  symptoms  disappeared. 

Case  XLVI. — Pseudo-appendicitis.  S.  M.,  aged  eleven  years,  school-boy, 
is  one  of  a  highly  neurotic  family.  His  uncles  are  typical  subjects  of  vaso- 
motor ataxia.  His  mother  exhibits  eye  signs  and  nail  signs,  is  subject  to 
'bilious  spells,"  and  is  unable  to  take  quinine,  as  it  produces  a  "bright  red 
rash  with  itching."  The  child  is  easily  upset  by  improper  food,  and  is  subject 
to  fits  of  trembling  upon  being  startled,  when  excited  over  his  lessons,  and 
sometimes  without  discoverable  cause.  In  the  fit  his  heart  thumps,  he  feels 
cold,  and  becomes  pallid,  sometimes  sweating  profusely.  He  is  bright,  intel- 
ligent, and  active,  and  not  desirous  of  .shirking  school.  He  has  pink  nails  with 
deep  terminal  red  line;  the  skin  is  mottled;  dermography  and  factitious 
urticaria  are  readily  produced.  Eye  signs  are  not  well  marked;  the  heart  is 
normal;  the  thyroid  gland  is  not  enlarged.  Three  or  four  times  a  year,  without 
discoverable  indiscretion  in  diet,  he  has  violent  colic  and  high  fever,  with 
intense  pain  irk  the  appendix  region,  but  without  vomiting  or  purging,  and 
usually,  but  not  invariably,  without  rigidity  or  tenderness.  Sometimes  there 
is  general  flushing  of  the  skin,  sometimes  a  localized  er^-thema,  sometimes  no 
cutaneous  change.  The  paroxysms  recur  several  times  daily  over  a  period  of 
three  or  four  days,  if  untreated.  They  may  be  cut  short,  however,  by  with- 
holding food;  counterirritating,  or  applying  heat,  over  the  right  iliac  fossa; 
and  administering  magnesium  sulphate  in  small,  frequent  doses  with  a  minute 
dose  of  morphine.  The  resulting  stool  is  watery,  and  does  not  show  mucus  or 
blood,  or  evidence  of  irritating  food.  The  boy  cannot  take  even  a  minute 
dose  of  atropine,  but  apparently  is  improving  under  thermic  measures  (hot  and 
cold  douching  to  the  spine,  etc.). 

The  susceptibility  to  drugs  (so-called  "idiosyncrasies")  exhibited 
by  this  boy  and  his  mother  is  shared  by  many  of  these  patients.  Else- 
where I  have  given  a  number  of  instances. 

In  concluding  the  citation  of  cases  it  may  be  well  to  repeat  that 
some  of  the  personal  characteristics,  pathological  events,  and  family 
relationships  here  described  may  be  found  in  persons  who  do  not 
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exhibit  angioneurotic  disturbances;^  and  that  it  is  not  any  single 
sign,  but  the  association  of  a  sufficient  and  significant  number  of 
them,  with  the  symptoms  and  the  pathogenic  tendencies  in  individual 
and  family  history  to  which  attention  has  been  called,  that  is  of 
diagnostic  import. 

I  am  aware  that  this  paper  and  my  former  communications  on 
the  same  general  subject  are  open  to  two  criticisms:  (1)  That  the 
condition  suggested  as  a  basic  factor  in  the  pathogenic  synthesis  is 
hypothetical;  (2)  that  even  granting  the  reality  of  this  basic  condi- 
tion of  vasomotor  ataxia,  its  scope  has  been  unduly  extended  by 
attempting  to  drag  into  its  meshes  a  variety  of  phenomena  which 
medical  science  seeks  to  differentiate  rather  than  to  conglomerate. 

To  the  first  of  these  objections  the  reply  has  been  made  that  in  the 
very  nature  of  things,  anatomical  demonstration  is  not  only  difficult, 
but  necessarily  inconclusive;  and  that  the  designation  applied 
to  these  conditions  describes  the  fundamental  element  in  their 
physiological  pathology  in  the  most  general  phrase  possible.  The 
patients  do  not  ordinarily  die  of  the  early  attacks,  and  when  in  later 
years  they  succumb  to  angina,  apoplexy,  uremia,  pulmonary  oedema, 
and  like  terminal  events,  the  lesions  found  at  necropsy  represent  the 
results  of  long-continued  disturbance,  and  neither  the  cause  nor  the 
mechanism — nor  even  the  fundamental  anatomical  expression — 
of  its  functional  beginnings.  What  lies  behind  the  failure  in  vaso- 
motor taxis  is  yet  to  be  determined.  Neither  physiology  nor  path- 
ology, neither  morphology  nor  chemistry,  has  yet  given  us  the  data 

1  In  my  previous  communication  to  this  Association  (Trans.  Assoc.  Amer.  Phys.,  1902, 
p.  645,  et  seq.),  I  have  discussed  this  phase  more  at  length  and  suggested  certain  evolu- 
tionary considerations.  There  is  an  excessive  vasomotor  lability  associated  with  the 
"artistic  temperament,"  and  accordingly  many  of  its  signs  and  some  of  its  pathological 
results  are  frequent  among  actors,  musicians,  novelists,  painters,  poets,  orators,  Also  in 
some  men  and  women  of  high  intellectual  capacity  in  other  fields  (science,  jurisprudence, 
statecraft,  commerce,  finance,  etc.),  its  stigmata,  but  less  frequently  its  more  severe 
morbid  consequences,  will  be  found.  If  I  should  say  that  upon  free  and  full  cerebral  cir- 
culation depends  the  capacity  for  sustained  mental  work  or  sudden  coup — that  this 
necessitates  a  labile  vasomotor  apparatus — and  that  according  as  inhibition,  regulation, 
compensation  (i,  e.,  taxis)  are  adequate  or  inadequate,  the  quality  and  quantity  of  intel- 
lectual output  will  be  influenced — doubtless  the  charge  of  "hypothesis"  and  "speculation" 
would  be  well  founded.  It  is  a  guess,  true — but  it  may  be  a  good  guess.  An  adequate 
study  of  this  far-reaching  subject  will  demand  a  more  accurate  discrimination  among 
patients,  and  the  kind  and  severity  of  the  symptoms  to  which  different  classes  of  men  and 
women   are   .specially   liable,  than    I    have   so   far   attempted. 
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for  a  definite  solution.  Here,  while  refraining  from  hypothesis,  I  may 
mention  Wiesel's  suggestive  work  on  the  distribution  of  chromaffin. 

The  second  objection  entirely  misses  the  point  of  these  communi- 
cations. Graves,  Basedow,  Raynaud,  Weir  Mitchell,  Quincke, 
Schonlein,  Henoch,  Allbutt,  and  others  have,  so  far  as  it  has  been 
possible,  delimited  and  discriminated.  Had  they  succeeded  in  giving 
definite  and  exclusive  outline  to  the  various  pictures,  these  would  still 
constitute  but  segments  of  a  circle  having  a  common  centre.  But 
examination  shows  no  such  sharp  lines;  we  deal  instead  with  the 
irregular  curves  of  the  pieces  of  a  "puzzle  picture" — and  not  a  puzzle 
in  which  hollow  here  meets  and  fits  projection  there,  but,  on  the  con- 
trary, one  in  which  there  is  much  and  repeated  overlapping.  Only 
when  the  overlapping  portions  are  correctly  adjusted,  can  the  differ- 
ent pieces  fall  into  place  and  the  general  design  become  evident. 

The  very  nomenclature  is  significant.  In  so  far  as  special  associ- 
ations of  phenomena  which  more  or  less  frequently  occur  or  recur 
together  have  received  identifying  clinical  designations,  such  desig- 
nations are  either  (a)  the  names  of  symptoms  or  of  symptom  groups, 
or  (b)  the  names  of  individuals  who  have  called  attention  to  such 
symptoms  or  symptom  groups.  In  no  case  is  there  an  accepted  title 
based  upon  fundamental  morbid  anatomy,  precise  pathological 
chemistry,  or  definite  and  exclusive  etiology.  The  terms  hemicrania 
or  migraine,  hay  fever  or  idiosyncratic  coryza,  local  syncope, 
acroparesthesia,  acrocyanosis,  drug  idiosyncrasy,  purpura,  hemo- 
philia, circumscript  oedema,  erythema,  urticaria,  asthma,  erythro- 
melalgia,  symmetrical  gangrene,  paroxysmal  hemoglobinuria,  gas- 
tralgia,  enteralgia,  etc.,  are,  at  best,  apt  descriptions — which  leave 
us  no  less  ignorant  of  causes  and  underlying  processes  when  taken 
from  the  Greek,  than  when  they  are  expressed  in  the  vernacular. 

Nor  do  we  find  any  of  these  symptoms  or  syndromes  standing 
sharply  defined  and  alone.  In  almost  every  instance — certainly  in 
the  life  history  of  patients  and  families  followed  and  traced  with 
sufficient  care  over  a  period  of  years — they  will  be  foiuid  in  con- 
siderable number  and  in  changing  association.  When  the  same 
individual  presents  today  one  of  these  related  syndromes,  next  year 
another,  and  five  years  hence  a  third;  when  such  superficially 
opposite  syndromes  as  Graves's  and  Raynaud's  are  observed  at  the 
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same  time  in  the  same  patient,  perhaps  in  association  with  tuber- 
culosis, or  in  a  member  of  a  tuberculous  family  (instances  of  which 
co-incidence  others,  as  well  as  I,  have  placed  on  record);  and  when 
critical  analysis  of  the  literature  discloses  under  each  syndrome 
name,  many  cases  which  might  as  well  have  been  placed  under  any 
one  of  half  a  dozen  other  designations  (the  mere  accident  of  the  time 
of  observation  by  the  reporting  physician  apparently  determining  its 
classification) — the  conviction  is  inescapable  that  underlying  them 
all  is  a  fundamental  imperfection,  which,  under  the  incidence  or  co- 
incidence of  different  excitants  and  determinants,  is  manifested  in  a 
variety  of  results.  It  is  for  this  unity  amid  diversity  that  I  have 
sought;  and,  following  the  example  of  the  Cuvier  school  of  natural- 
ists, for  such  external  and  easily  recognized  characteristics  as  might 
identify  with  reasonable  assurance  the  class  of  persons  in  question. 

During  the  many  years  that  I  have  been  able  to  follow  a  number 
of  these  patients,  the  recognition  of  their  constitutional  liability  has 
been  helpful  both  in  the  understanding  and  in  the  management  of 
their  disorders.  To  know  it,  not  only  prevents  one  from  mistaking 
disorder  for  lesion,  but  also  renders  it  unnecessary  to  resort  to  an 
ever  new  "Mesopotamia"  for  comfort,  as  from  time  to  time  the 
kaleidoscope  is  turned.  Indeed,  a  single  designation  of  this  "blessed" 
order  would  often  fail  to  cover  the  phenomena  of  a  single  paroxysm; 
and  to  fit  with  such  cloaks  the  phenomena  presented  by  some 
patients  in  the  course  of  a  few  years  might  empty  the  wardrobe 
of  scriptural  geography.  ^Moreover,  the  symptomatology  of  inter- 
cun-ent  ailments  is  often  profoundly  modified  by  the  constitutional 
tendency  of  these  persons  to  vasomotor-trophic  disorder;  and  both 
diagnosis  and  treatment  may  go  astray  when  such  liability  is  unknown 
or  overlooked. 

Many  of  these  patients  have  at  one  time  or  another  been  termed 
by  some  physician,  "neurasthenical,"  "hysterical,"  or  "hypochon- 
driacal"— perhaps  all  three.  That  neurasthenia,  hysteria,  and 
hypochondriasis  are  legitimate  diagnoses  in  many  cases  may  be 
granted,  but  in  the  class  of  persons  whom  I  have  in  mind  they  fail  to 
cover  the  field.  Concerning  the  relations  of  vasomotor  ataxia  with 
neurasthenia,  with  hysteria,  and  with  hypochondriasis,  much  could 
be  said  and  more  is  still  to  be  learned;  but  upon  this  phase  of 
subject  I  do  not  now  desire  to  enter. 
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I  have  hitherto  spoken  of  the  visceral  and  other  manifestations  of 
vasomotor  ataxia  as  if  they  were  dependent  solely  upon  vascular 
aberrations.  Herz,  however,  has  added  to  this  conception  some- 
thing which,  while  implied,  was  not  explicitly  expressed  in  my  first 
communication,  nor  was  it  so  definitely  conceived  by  me  as  he  has 
described  it.  Basing  himself  largely  upon  the  researches  of  Rosen- 
bach,  he  observes  that  there  is  normally  an  active  increase  and 
diminution  (systole  and  diastole)  in  the  caliber  of  the  interstitial 
lymph  spaces,  with  pressure  changes  in  consequence;  and  that  from 
even  a  slight  disturbance  of  this  mechanism,  widespread  functional 
and  trophic  disorder  can  be  initiated.  To  incoordinate  changes  in 
tissue  tension,  therefore,  as  well  as  to  alterations  in  the  caliber  of  the 
bloodvessels,  he  attributes  the  protean  manifestations  of  the  dis- 
order to  which  I  have  tried  to  direct  professional  attention. 

In  conclusion,  it  may  be  said  that  confirmation  of  the  general  view 
here  expressed  is  also  afforded  both  by  the  successes  and  by  the 
failures  of  treatment;  a  subject  which  I  reserve  for  a  future  com- 
munication. 


DISCUSSION. 


Dr.  William  Osler:  This  is,  of  course,  a  fascinating  subject,  and  lends 
itself  singularly  to  theoretical  consideration,  but  I  should  prefer  someone  else  to 
undertake  that.  I  daresay  somebody  else  could  even  make  a  wider  clinical 
scoopnet  than  Dr.  Cohen  has  made  in  embracing  under  vasomotor  ataxia  prettv 
well  ever\ihing  that  is  worth  studying  in  medicine.  Of  course,  I  have  been  verv 
much  interested  in  it,  but  I  never  have  been  given  much  to  theory.  I  never  could 
see  much  beyond  what  my  eyes  could  see.  I  have  had  poor  psychic  eyes.  But 
we  have  gained  of  late  years — and  largely  through  Dr.  Cohen's  stimulation — a 
good  deal  of  information  about  these  angioneurotic  oedemas.  Of  course,  the 
group  which  is  associated  with  skin  lesions  is  the  one  which  is  of  greatest  moment 
to  us  practically,  because,  undoubtedly,  the  same  lesions  in  the  abdominal 
organs,  particularly  in  the  stomach  and  intestines,  may  occur,  with  severe  svmp- 
toms,  symptoms  of  vomiting,  nausea,  pain,  and  all  the  features  of  a  severe  attack 
of  colic.  Such  features  may  occur  owing  to  changes  in  the  walls  of  the  stomach 
or  the  intestines  exactly  the  counterpart  of  those  changes  which  occur  in  the  skin. 
The  surgeons  know  that.  Surgeons  have  operated  in  a  number  of  cases,  sup- 
posing the  patient  had  appendicitis,  and  the  actual  lesion  has  l^een  seen,  that  is  to 
say,  a  localized  oetlema  in  the  wall  of  the  stomach  in  one  or  two  cases,  and  in  the 
wall  of  the  intestine  in  another — an  oedema  which  is  exactly  like  angioneurotic 
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oedema.  This  is  a  very  interesting  group  of  cases  which  may  or  may  not  be 
associated  with  skin  lesions.  There  are  cases  in  children  undoubtedly  in  which 
these  features  have  occurred  for  years  and  years  before  any  skin  lesion  has 
occurred.  I  saw  only  a  few  months  ago  a  case  that  was  about  to  go  to  operation 
for  supposed  gallstones,  and  it  was  fortunately  at  the  very  time  of  my  visit,  or  a 
little  before,  that  there  came  out  a  crop  of  urticaria,  and  one  characteristic  patch 
of  angioneurotic  oedema.  Of  course,  the  patient  was  not  operated  upon.  And 
it  turned  out  that  the  patient  had  had  from  childhood  attacks  of  colic,  some  of 
which  had  been  associated  with  these  cutaneous  outbreaks.  It  is  to  be  borne  in 
mind  that  such  an  allied  affection  in  some  ways  as  hemophilia  may  be  associated 
with  these  attacks  of  severe  colic.  Now  that,  I  think,  forms  a  very  definite  group 
of  angioneurotic  lesions,  which  we  may  recognize  as  having  a  definite  clinical 
bearing  of  great  moment  for  their  recognition  practically. 

Now,  the  other  group  that  I  think  we  may  recognize  is  that  which  is  associated 
with  arteriosclerosis,  a  spasm  of  the  vessels  of  the  abdomen.  I  think  these  cases 
of  what  we  call  angina  abdominis,  cases  with  symptoms  like  angina  pectoris,  in 
all  probability  are  due  to  spasm  of  the  visceral  vessels. 

The  subject  is  one  of  very  great  complexity,  and  one  that  I  think  is  well  worthy 
of  study.  I  think  we  are  getting  a  few  more  definite  data,  but  I  think  there  is  far 
too  much  theory  about  it  still;  and  I  think  that  is  the  only  mistake  which  Dr. 
Cohen  has  made  in  it — too  much  theoretical  consideration  and  perhaps  not 
enough  practically. 


THE    PATHOLOGICAL    RELATIONSHIPS    OF    GASTRIC 
ULCER   AND    GASTRIC   CARCINOMA. 


By  LOUIS  BLAXCHARD  WILSOX,  M.D., 

AND 

WILLL\M  CARPEXTER  MacCARTY,  M.D., 

OF  ROCHESTER,  MINNESOTA. 


The  following  report  is  based  on  the  study  of  specimens  from 
gastric  and  duodenal  resections  and  excisions  for  ulcer  and  car- 
cinoma bv  Drs.  V\'.  J.  and  C.  H.  ]\Iayo  from  January  1,  1905,  to 
April  1,  1909. 

In  5  of  the  cases  the  material  was  obtained  at  autopsy  from 
patients  on  whom  gastro-enterostomies  had  been  done  for  ulcer  or 
carcinoma,  and  from  whom  no  material  had  been  removed  at  the 
operation.  These  autopsies,  however,  were  all  made  within  one 
hour  after  the  death  of  the  patient,  consequently  all  the  material 
was  quite  fresh  when  placed  in  fixatives.  The  routine  examination 
consisted  (1)  of  the  study  of  fresh  material,  sectioned  and  stained 
by  the  method  of  one  of  the  writers;^  (2)  blocks  of  tissue  were  then 
fLxed  in  Zenker's  fluid  and  Flemming's  chromo-osmo-acetic  fluid  and 
in  10  per  cent,  formaldehyde.  In  some  instances  additional  blocks 
were  fixed  also  in  absolute  alcohol.  The  gross  specimen  was  then 
prepared  by  ]\Ielnikow's  modification  of  Kaiserling's  method. 
The  gross  specimens  were  photographed  by  the  method  of  Wilson 
and  Andrews,'  either  fresh  or  after  fixation.  The  photomicrographs 
of  sections  herewith  shown  were  made  from  hematoxylin-stained 
specimens.  In  these  no  attempt  has  been  made  to  show  fine  detail, 
which  has  been  sacrificed  to  a  study  of  the  distribution  of  the  cells. 

'  L.  B.  Wilson.  A  Method  for  the  Rapid  Preparation  of  Fresh  Tissues  for  the  Microscope, 
Journal  of  the  American  Medical  Association,  1905,  xlv,  1737. 

2  Stereophotography  of  Pathological  Specimens:     Some  Improvements  in  Technique,  and 
new  Apparatus,  Journal  of  Medical  Research.  1908,  xvii,  487  to  494. 
Am  Phys  38 


594     WILSON,  MAC c arty:  gastric  ulcer  and  gastric  carcinoma 

The  total  amount  of  material  studied  comprised  specimens  from 
218  cases.  Eight  of  these  were  from  the  duodenum  and  were 
all  simple  ulcers.  The  remaining  210  were  from  the  stomach. 
Of  these,  47  were  ulcers  without  suspicion  of  carcinoma;  2  were 
sarcomata,  2  adenomata,  and  1  a  diverticulum.  Of  the  remaining 
158  cases  from  the  stomach,  5  were  ulcer  with  enough  microscopic 
appearance  of  aberrant  epithelial  proliferation  to  place  them  in 
the  doubtful  class  as  possible  transition  cases.  Of  the  remaining 
153  cases,  which  were  undoubted  carcinoma,  109  (71  per  cent.) 
presented  sufficient  gross  and  microscopic  evidence  of  previous 
ulcer  to  warrant  placing  them  in  a  group  labelled  "carcinoma 
developing  on  preceding  ulcer."  Eleven  other  cases  (7  per  cent.) 
showed  considerable  evidence  of  precedent  ulcer,  but  not  sufficient 
to  warrant  placing  them  in  the  previous  group.  In  33  cases  (22 
per  cent.)  there  was  relatively  small  or  no  pathological  evidence 
of  precedent  ulcer. 

It  is  unnecessary  to  review  the  enormous  literature  of  this  much- 
discussed  subject.  For  years  the  pendulum  of  opinion  swung 
back  and  forth,  and  it  has  been  only  within  the  last  decade  that 
sufficient  material  from  early  cases  has  been  collected  to  give 
a  clear  understanding  of  the  facts.  The  reports  on  specimens 
removed  at  operation  during  that  period  have  practically  settled 
the  question  as  to  the  very  frequent  occurrence  of  gastric  carcinoma 
on  the  site  of  previous  ulcer.  Our  excuse  for  offering  these  cases 
at  present  is  to  place  them  on  record  as  one  more  bit  of  evidence 
to  clear  up  a  misconception  which  has  done  much  harm  in  the  past, 
and  which  still  exists,  as  is  shown  by  the  attitude  of  the  author 
of  the  most  exhaustive  recent  work  on  cancer.^ 

Protocols.  Case  No.  22,826  (Fig.  1). — This  specimen  is  from 
a  woman,  aged  twenty-six  years,  who  for  nine  years  had  had  some 
stomach  distress,  some  gas,  occasional  vomiting  and  eructations. 
For  the  last  eight  weeks  she  had  had  some  loss  of  strength,  had  lost 
in  weight  (twenty  pounds),  and  had  vomited  occasionally.  Stomach 
analysis  showed  a  total  acidity  of  65;  free  hydrochloric  acid,  50; 
lactic  acid  absent  and  blood  absent.  Operation  revealed  a  chronic 
ulcer  of  the  lesser  curvature.     Fig.  2  shows  the  scar  tissue  and 

1  Williams'  Natural  History  of  Cancer,  Wm.  Wood  &  Co.,  1908,  pp.  279,  280. 
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the  eroding  base  of  the  ulcer,  within  which  are  no  epithelial  inclu- 
sions. The  character  of  the  lesion  deep  down  below  the  over- 
hanging border,  just  where  the  mucosa  comes  in  contact  with  the 
basement  membrane,  is  sho\\Ti  in  Fig.  3.  Here  are  numerous 
groups  of  epithelial  cells  cut  off  by  the  products  of  inflammation. 

Case  No.  22,020  (Fig.  4). — The  specimen  in  this  case  is  through 
the  pylorus  of  a  man,  aged  fifty-one  years,  who  for  three  years 
had  had  some  stomach  distress,  with  gas,  vomiting,  etc.  For 
three  months  he  had  had  some  loss  of  strength  and  loss  of  weight 
(fifteen  pounds ),  with  severe  pain.  The  stomach  analysis  showed  a 
total  acidity  of  56;  free  hydrocloric  acid,  30;  lactic  acid  ab.sent; 
blood  absent.  This  case  much  resembled  the  preceding  one.  Fig. 
5  shows  the  eroding  mucosa  with  swollen  epithelial  cells  in  the  over- 
hanging border  of  the  ulcer.  Fig.  6,  from  near  the  base  of  the 
mucosa,  shows  several  small  groups  of  epithelial  cells  which  are 
segregated  from  the  rest  of  the  mucosa,  as  in  Case  I. 

These  two  cases  show  how  in  chronic  gastric  ulcers  in  which 
no  carcinoma  is  demonstrable  there  already  exist  isolated  areas 
of  epithelium  which  is  under  conditions  favorable  to  its  aberrant 
proliferation. 

Case  Xo.  18/)88  (Fig.  7). — ^This  specimen  is  from  the  pyloric 
half  of  the  stomach  from  a  man,  aged  forty-five  years,  who  had 
only  mild  symptoms  of  so-called  dyspepsia  until  nine  months  ago, 
when  he  began  to  have  marked  gastric  distress,  vomiting  blood, 
gas,  eructations,  loss  of  appetite,  loss  of  strength,  and  loss  in  weight 
of  sixty  pounds.  The  stomach  analysis  showed  a  total  acidity 
of  50;  free  hydrochloric  acid,  12;  lactic  acid  absent;  blood  present. 
Operation  showed  multiple  ulcers  of  the  lesser  curvature.  Three 
of  these  were  carcinomatous.  Fig.  8  is  a  section  from  the  over- 
hanging border  of  the  ulcer  showing  the  least  amount  of  carcinoma. 
Fig.  9  is  a  section  from  deeper  do^Mi  in  the  tissues,  showing  the 
isolated  groups  of  epithelial  cells  proliferating  and  infiltrating. 

Case  No.  18,867  (Fig.  10). — ^This  specimen  is  from  a  woman, 
aged  sixty  years,  who  for  twenty-five  years  had  had  more  or  less 
severe  stomach  symptoms,  distress,  vomiting,  gas,  etc.  For  the 
last  six  months  she  had  had  considerable  loss  of  strength,  loss  of 
weight,  and  severe  persistent  pain.     Analysis  of  the  stomach  con- 
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tents  showed  a  total  acidity  of  60;  free  hydrocloric  acid,  45;  lactic 
acid  absent,  blood  absent.  Operation  revealed  a  carcinoma  on 
an  ulcer  of  the  lesser  curvature.  Fig.  11  is  from  the  ulcerating 
portion  of  the  stomach  lesion.  Fig.  12  is  a  section  from  this  case 
showing  the  proliferation  of  the  epithelium  without  infiltration. 
Fig.  13  is  from  a  section  showing  the  true  carcinomatous  character 
of  the  lesions. 

Case  No.  16,525  (Fig.  14). — This  specimen  is  from  a  man,  aged 
forty-six  years,  who  for  seven  years  had  had  considerable  stomach 
distress,  with  vomiting  and  eructations  of  gas.  For  the  last  seven 
months  he  had  had  loss  of  strength  and  appetite  and  had  lost 
forty-five  pounds  in  weight,  being  now  quite  emaciated.  The 
stomach  analysis  showed  a  total  acidity  of  42;  with  a  free  hydro- 
chloric acid  content  of  37,  lactic  acid  present,  and  blood  present. 
On  operation  there  was  found  a  carcinoma  on  the  border  of  an 
ulcer  covering  a  greater  portion  of  the  lesser  curvature.  Fig.  15 
is  a  section  from  the  ulcerating  border,  showing  cross-sections  of 
distended  glands  with  round  cells  between.  Fig.  16  shows  bases 
of  glands  clipped  off  by  scar  tissue.  Fig.  17  shows  active  prolif- 
eration in  segregated  epithelium.  Though  strongly  suggestive  of 
carcinoma,  one  would  hesitate  to  diagnosticate  this  section,  since 
the  field  is  obscured  by  the  round-cell  infiltration.  Fig.  18,  how- 
ever, shows  typical  scirrhous  cancer,  i.  e.,  the  inflammation  has 
here  subsided  and  the  fibrous  tissue  has  increased  around  the 
islands  of  proliferating  epithelium.  These  four  sections  are  all 
from  the  border  of  the  ulcer,  but  in  successive  microscopic  steps 
away  from  its  centre. 

Case  No.  15,681  (Fig.  19). — This  specimen  is  from  a  man,  aged 
thirty  years,  who  has  suffered  from  gastric  distress,  nausea,  vomiting, 
and  gaseous  eructations  for  five  years.  During  the  last  seven 
months  he  had  had  marked  loss  of  strength  with  a  loss  of  thirty 
pounds  in  weight.  Stomach  analysis  showed  a  total  acidity  of  62; 
free  hydrochloric  acid,  32;  lactic  acid  absent,  and  blood  present. 
Operation  revealed  a  carcinoma  on  an  extensive  ulcer  of  the  lesser 
curvature,  involving  also  the  pylorus.  Fig.  20  is  from  a  section 
from  the  base  of  the  ulcer.  Fig.  21  is  of  the  overhanging  border 
nearest  the  ulcerating  area,  showing  segregated  proliferating  epi- 
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thelial  masses.  Fig.  22  is  of  an  area  a  little  farther  removed  from 
the  ulcerating  area  than  the  preceding  section. 

Case  No.  16,651  (Fig.  23). — This  is  a  specimen  from  a  woman, 
aged  forty-two  years,  who  for  sixteen  years  had  had  intermittent 
stomach  distress  with  vomiting,  etc.  For  the  last  four  months 
she  had  had  considerable  loss  of  strength,  weight,  and  appetite. 
Stomach  analysis  showed  a  total  acidity  of  50,  with  free  hydro- 
chloric acid  absent,  lactic  acid  absent,  and  blood  present.  The 
gross  specimen  shows  a  lesion  of  the  lesser  curvature.  Fig.  24 
is  a  section  from  the  edge  of  the  ulcer,  showing  at  the  right  side 
the  old  scar  tissue  in  the  border  of  the  ulcer,  and  at  the  left  side 
the  carcinoma  advancing  into  the  scar. 

Case  No.  21,555  (Fig.  25). — This  specimen  is  from  a  man,  aged 
sixty-seven  years,  who  for  twelve  years  had  had  considerable  stomach 
distress,  including  vomiting,  eructations,  gas,  etc.  During  the 
last  few  months  he  had  grown  considerably  worse,  had  lost  strength, 
appetite,  and  thirty-five  pounds  in  weight.  The  stomach  analysis 
showed  a  total  acidity  of  30;  free  hydrochloric  acid,  15;  lactic  acid 
absent,  and  blood  present.  The  gross  specimen  showed  a  large 
ulcer  of  the  lesser  curvature,  which  is  further  shown  in  gross 
section  in  Fig.  26,  where  the  character  of  the  ulcer  can  be  more 
clearly  made  out.  Fig.  27  shows  the  carcinoma  advancing  into 
the  scar  tissue  at  the  edge  of  the  ulcer.  Fig.  28  is  from  material 
at  the  base  of  the  overhanging  mass,  and  shows  scirrhous  carci- 
noma change. 

Case  No.  19,322  (Fig.  29). — ^This  specimen  is  from  a  man,  aged 
thirty-three  years,  who  for  ten  years  had  had  symptoms  of  gastric 
ulcer,  {.  e.,  distress,  vomiting,  gas,  eructations,  etc.  During  the 
last  eight  months  he  had  had  considerable  loss  of  appetite,  with  a 
loss  of  fifty  pounds  in  weight.  The  stomach  analysis  showed  a 
total  acidity  of  35;  free  hydrochloric  acid,  14;  lactic  acid  absent, 
and  blood  absent.  The  gross  specimen  closely  resembles  a  simple 
ulcerated  pylorus.  In  one  area,  near  the  greater  curvature,  how- 
ever, a  nodular  mass  may  be  seen  which  suggests  carcinoma.  The 
character  of  the  isolated  islands  of  mucosa  at  this  point  is  shown 
in  Fig.  30;  in  Fig.  31  is  shown  the  carcinomatous  invasion  of  the 
scar  tissue  in  the  edire  of  the  ulcer. 
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Case  No.  16,636  (Fig.  32). — ^This  specimen  is  from  a  man,  aged 
forty-six  years,  who  for  ten  years  had  shown  marked  stomach 
symptoms,  distress,  gas,  eructations,  etc.,  and  for  the  past  eight 
months  had  loss  of  strength,  appetite,  and  seventy  pounds  in  weight. 
The  stomach  analysis  showed  a  total  acidity  of  35;  free  hydro- 
chloric acid  absent,  lactic  acid  present,  and  blood  present.  The 
specimen  shows  an  enormous  thickening  of  the  muscularis  and 
submucosa.  On  this  mass  of  scar  tissue  is  developing  a  carcinoma. 
Fig.  33  is  of  a  section  from  the  lesser  curvature  area,  showing  a 
group  of  partially  segregated  tubular  glands,  and  near  the  lower 
edge  of  the  figure  a  nest  of  aberrant  proliferating  epithelium. 
Fig.  34  shows  the  development  of  the  carcinoma  in  the  scar  tissue. 

Case  No.  14,857  (Fig.  35). — ^This  specimen  is  from  a  man,  aged 
fifty-one  years,  with  a  history  of  chronic  stomach  trouble  for  ten 
years,  nausea,  vomiting,  gas,  distress,  etc.  During  the  last  six 
months  these  symptoms  have  been  markedly  increased  and  the 
patient  has  suffered  a  loss  of  thirty  pounds  in  weight.  The  gross 
specimen  shows  the  site  of  an  old  perforating  ulcer,  the  muscularis 
being  completely  broken  through,  and  the  adhesions  from  the  old 
perforation  being  quite  evident.  The  carcinoma  fills  the  site  of 
the  ulcer.  Fig.  36  shows  carcinoma  developing  within  the  scar 
tissue.  Judging  from  the  microscopic  appearance  alone,  one  might 
hesitate  to  decide  that  this  was  a  case  of  precedent  ulcer,  though 
the  bands  of  scar  tissue  with  masses  of  epithelium  included  are  quite 
suggestive.  The  gross  specimen  with  the  history,  however,  is  suffi- 
cient to  warrant  a  positive  diagnosis. 

Case  No.  15,351  (Fig.  37). — ^This  specimen  is  from  a  man,  aged 
forty-one  years,  who  for  many  years  (fifteen  or  more)  had  had  gastric 
distress,  vomiting,  and  eructations  of  gas.  In  the  last  sLx  months 
he  had  had  a  loss  of  strength,  and  a  loss  in  weight  of  thirty  pounds. 
The  stomach  analysis  showed  a  total  acidity  of  25,  free  hydro- 
chloric acid  absent,  lactic  acid  present,  and  blood  present.  The 
gross  specimen  shows  a  large  ulcer  of  the  lesser  curvature  and  a 
small  carcinoma  developing  in  a  raised  island  of  tissue  in  the  base 
of  the  ulcer  near  one  edge.  It  is  the  only  instance  of  the  kind  in 
our  series.^ 

'  Tlie  microscopic  details  in  this  and  most  of  the  succeeding  cases  are  omitted  for  lack  of 
space.     They  were  closely  parallel  with  those  already  shown. 
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Case  Xo.  18,514  (Fig.  38). — This  specimen  is  from  a  female, 
aged  forty-one  years,  who  had  for  three  years  suffered  gastric 
distress,  vomiting,  gas,  eructations,  etc.  In  the  last  sLx  months 
she  had  had  marked  loss  of  appetite,  loss  of  strength,  and  loss  in 
weight  (sixty  pounds).  The  stomach  analysis  showed  a  total  acidity 
of  100,  free  hydrochloric  acid  absent,  lactic  acid  present  in  large 
amounts,  and  blood  present.  The  specimen  showed  a  widely 
diffused  cancer  on  a  large  ulcer  of  the  lesser  curvature. 

Case  Xo.  14,949  (Fig.  39). — This  specimen  is  from  a  man,  aged 
thirty-one  years,  from  whom  no  history  of  any  stomach  trouble 
could  be  elicited  prior  to  that  beginning  one  year  ago,  when  he 
began  to  have  nausea,  vomiting,  loss  of  strength,  and  loss  of  sixty- 
five  pounds  in  weight.  Stomach  analysis  showed  a  total  acidity 
of  10,  free  hydrochloric  acid  absent,  lactic  acid  present,  and  blood 
present.  A  gross  section  through  the  lesser  curvature  of  the  stomach 
is  here  shown.  The  stomach  wall  at  this  point  was  from  2.3  to 
4  cm.  thick.  The  lesion  was  purely  of  an  ulcerous  character  for 
the  lower  8  cm.  of  the  lesser  curvature;  about  2  cm.  of  the  upper 
portion  of  the  lesser  curvature  showed  a  rapidly  growing  carcinoma 
which  had  formed  metastases  in  the  adjacent  glands. 

This  case  is  presented  to  show  the  unreliability  of  ever  so  well 
taken  clinical  histories,  particularly  in  the  yoimg  male,  who  is 
not  accustomed  to  give  much  attention  to  slight  stomach  trouble. 
There  can  be  no  question  but  that  this  patient  had  stomach  ulcer 
for  years  preceding  the  onset  of  cancer. 

The  preceding  nine  cases  are  fair  representatives  of  those  gastric 
resections  for  carcinoma  in  which  we  consider  the  pathological 
evidence  of  preceding  ulcer  sufficient  to  warrant  such  a  diagnosis. 

Case  X'o.  16,824  'Fig.  40j. — This  specimen  is  from  a  man.  aged 
forty-three  years,  who  was  apparently  well  until  one  year  ago,  when 
he  began  to  show  stomach  distress,  with  gas,  loss  of  strength,  and 
loss  of  weight  (forty  pounds).  The  stomach  analysis  showed  a 
total  acidity  of  25;  with  free  hydrochloric  acid,  S;  lactic  acid  present. 
and  blood  present.  The  specimen  shows  a  small  carcinoma  of  the 
pylorus,  without  gross  evidence  of  previous  ulcer.  Fig.  41  is  from 
a  deep  level  of  a  section,  and  shows  adenocarcinoma.  We  would 
not  seem  to  be  warranted  in  making  any  diagnosis  of  precetling 


600     wiLSOX,  maccarty:  gastric  ulcer  and  gastric  carcinoma 

ulcer  in  this  case  of  carcinoma,  either  from  the  history  or  the  path- 
ological evidence. 

Case  No.  16,806  (Fig.  42). — ^This  is  a  specimen  from  a  man, 
aged  sixty-eight  years,  who  during  the  last  thirty  years  had  had 
three  prolonged  attacks  of  stomach  trouble,  marked  distress,  gas, 
vomiting,  eructations,  etc.  During  the  last  eight  months  he  had 
had  loss  of  strength,  loss  of  appetite,  and  a  loss  of  thirty  pounds 
in  weight,  and  there  was  also  severe  persistent  pain.  Stomach 
analysis  showed  a  total  acidity  of  30,  free  hydrochloric  acid  absent, 
lactic  acid  present,  and  blood  present.  Two-thirds  of  the  stomach 
was  removed.  Only  a  small  portion  of  the  specimen  is  here  shown 
— a  section  through  the  wall  of  the  lesser  curvature,  which  was  about 
3  cm.  thick.  Colloid  degeneration  with  deposition  of  lime  salts 
had  occurred  throughout  the  wall  of  the  removed  portion  of  the 
stomach.  In  this  case  there  is  absolutely  no  pathological  evidence 
of  the  occurrence  of  previous  ulcer,  though  the  thirty  years'  history 
is  very  strong  clinical  evidence. 

These  last  two  cases  represent  the  group  of  33  (22  per  cent.)  of 
our  cases,  in  which  we  could  find  insufficient  pathological  evidence 
to  warrant  a  diagnosis  of  preceding  ulcer.  The  latter  case  also 
is  a  fair  example  of  the  type  of  case  which  frequently  comes  to 
autopsy  and  shows  no  evidence  of  preceding  ulcer. 

The  preceding  cases  are  fair  representatives  of  our  series.  The 
109  cases  (71  per  cent.)  which  present  pathological  evidence,  gross 
and  microscopic,  parallel  with  that  shown  in  detail  herewith,  i.  e., 
large  ulcers  with  scar  tissue  centres  and  overhanging  borders,  deep 
in  the  bases  of  which  cancer  is  present — in  almost  every  instance 
have  unmistakably  originated  on  the  lesser  curvature  of  the  stomach, 
the  usual  site  of  gastric  ulcer.  Further,  almost  every  case  gives 
a  clinical  history  suggesting  gastric  ulcer  for  a  long  period  of  years 
preceding  the  relatively  short  period  when  the  history  became  that 
of  gastric  cancer. 

That  carcinomata  should  develop  in  the  edges  of  gastric  ulcers 
is  only  what  we  should  expect;  the  wonder  is  that  the  facts  should 
have  been  so  long  in  being  recognized.  This  has  been  due  to  (a) 
failure  to  recognize  clinically  the  frequency  of  gastric  ulcer;  (h) 
failure   to  recognize  that  gastric  cancers   are   not   initially  pyloric 


=        X      5« 


~El      ^ 


~  J  ^ 

-■     3     -• 


-—  (O 


—  33 

—         o 

^     .    ® 


?5  ^  g 

X  —  c 


C     »     o 

Z  "H  2; 


2  —  ° 


11/ 


';*..'-:■'' 


•:.V-* 


"f  >. 

V"^' 


fe^ 


tiS 


*    1- 

-   o 

o 


O   O 


5  «  S 

o    C    c 


a  9  .s 

M  5  S 


t~ 


00 


d   o   d 


•5       ^ 


.  o  o 
=  -^15 
■^  X   oj 


«.2S 
I^  S  f=^ 


X   " 


a  i 


00    00 
00    00     K 


X  S 


cd    a; 


?{  V 


>;  ^ 


3}     S 


■'My 


y*^ 


rT«ei> 


>:»' 


.-*-«: .-. ' 


AiiS; 


viit,:^» 


.=  X 


5  5 


p   o 


o  o 

c   o 
z;  Z 

II 
1-  o 


'^'-*^\'^^v   ^ 


;  t  V 


^^W-- '■■■■-■  ■^'^.- 


11 


-^  -r  o 


ir  —   >> 

z  z  ~ 

K       5      O 


..# 


-2 

"o  X 


o  "B 

O     9) 


■B  £ 

t.    c 
c  i 


tf 

F 

c 
a; 

c 

XI 

c/:' 

cu 

r.. 


••   «»''v<r 


m^Mt  '■:^ 


X  £ 


."ir 


>    ■<v.-'. 


!^i 


6    Sf 

3    'S 


fe 


M  .5 

.=  s 


zS 


— .  D 


M         — 


-•     03 

•^    o 


*sV*V        * 


':?,"?-- 


^TN  — 

Of 


:  2    ? 

r  5 

•=  X  ■= 


^^V^ 


.■^  "^  o 

o  ^  g 


S     3     « 


=  'a 


>.  g 


s  t. 
5  .2 


Z  Z 

^  io 

'Z  '-^  ^ 


1)  ^ 


0)    o 
c3    1. 


S  ~ 


-     & 


—    o 


z  Z 

s;    a; 


^;    - 


-i.^a»^.-:-  . 


^5 


_       o 

i      X 


fir'it 


--'-.j'm 


-       E 


'^^B»^ 


V 


af-,A-.^^ 


J 


as  E 

»    .-I     u 


=:-  £0, 


^  .-  '^ 

^  i  ^ 

p  o  « 


L       J 

^^K^  'HB 

i 

f^^v.,^ 

^w^ 

— 

^HMB^^^KUM                     y 

1 

i 

% ; 

.    .^T. 


C**^ 


\i 


=  .5 

«  o  2 

»  X  'f 

c  a>  c 


0)  ~  s 
^    —     S3 


B     i     C3 


&  -5     S 


S  •:  fi 

p     5     0 


M  Ph  M 


z  z  12: 

0)  01    a> 

K  en     w 

03  c3    ei 

B  S  B 

lO  o  t^ 


a    M) 


H  5  "3 

—  '-  a 

'^  ?l 

^  cy  33 

r  5  a) 

■7.  ^  2 

L  « 

-:  -^  > 

—  o  o 

—  T  ^ 

■--;  C5  ej 

:e'  ■*"  . 

-  -  g 

6  6  " 

Z  Z  "^ 

¥  ?  3 

s  '^  i 


:Z  feg 


-5    C    ^ 


't 

T1 

4 

cj 

Cl 

>> 

11 

fa 

0 

C3 

a 

0. 

c 

J 

S 

U 

c 

X 

,2 

c 

cS 

s: 

o 

tf 

jj 

& 

•^ 

a 

^ 

.« 

M 

^ 

^ 

ci 

t£ 

g 

0 

J3 

0 

1 

1 

CO 

1 

•* 

•* 

(M 

?•) 

ao 

30 

O 

o 

■■o 

'"' 

^ 

o 

c 

a 

^;  ^;  z    . 

s> 

Hi 

a    <u 

eS 

St 

=j  •:: 

U 

O 

O  ^ 

WILSON,  maccarty:  gastric  ulcer  axd  gastric  carcinoma     601 

tumors,  but  extensions  thereto  from  the  lesser  curvature;  and  (c) 
giving  undue  weight  to  observations  at  autopsies.  \Mien  the  patient 
has  died  of  gastric  cancer,  the  neoplasm  has  usually  obliterated 
all  gross  and  microscopic  evidence  of  previous  ulcer. 

As  the  pathologist  examines  stomach  specimens  from  the  surgical 
clinic  he  constantly  observes  the  various  steps  in  the  following 
sequence : 

1.  Chronic  ulcers  from  the  centres  of  which  the  mucosa  has 
disappeared,  leaving  a  scar  tissue  base. 

2.  In  the  overhanging  borders  of  the  ulcers  the  mucosa  is  pro- 
liferating. 

3.  Deep  in  the  borders  many  groups  of  epithelial  cells  have  been 
nipped  off  by  scar  tissue  and  are  exhibiting  all  stages  of  aberrant 
proliferation  with  infiltration  of  the  surrounding  tissues. 

4.  Metastases  are  forming  in  the  lymphatics  of  the  stomach  wall 
and  adnexa. 

A  small  percentage  of  cases  operated  upon  are  too  far  advanced 
to  show  these  steps,  and  a  very  small  percentage — probably  not 
over  2  per  cent.^-give  evidence  of  rapid  aberrant  epithelial  pro- 
liferation and  infiltration,  without  any  sign  of  previous  ulcer. 

Adopting  Adami's^  classification,  we  may  correctly,  therefore, 
designate  most  gastric  carcinomas  as  "blastomas  originating  from 
unipotential  cells  of  postnatal  displacement,"  though  it  is  probable 
that  a  very  small  number  are  "blastemas  originating  from  unipo- 
tential cells  that  assimie  neoplastic  characters  without  displacement 
and  rapidly  assume  malignancy." 

1  Principles  of  Patholog>',  i,  770,  Lea  it  Febiger,  Philadelphia,  1908. 
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DISCUSSION. 

Dr.  Aldred  S.  Warthin:  I  should  like  to  ask  Dr.  Wilson  if  in  the  floor  of 
any  of  these  ulcers  of  the  stomach  he  has  ever  observed  the  presence  of  any 
tissue  that  seemed  to  be  pancreatic  tissue.  Some  years  ago  I  reported  a  case  of 
accessory  pancreas  in  the  floor  of  a  small  ulcer  of  the  stomach,  and  made  the  sug- 
gestion that  accessory  pancreatic  tissue  in  the  stomach  wall  might  be  the  cause  of 
stomach  ulcers.  Since  that  time  I  have  seen  another  case  of  a  larger,  more  fully 
developed  ulcer  of  the  stomach  wall  having  in  its  base  pancreatic  tissue.  Other 
similar  suggestions  have  appeared  in  the  literature  that  the  presence  of  this 
accessory  pancreatic  tissue  and  its  digestion  of  the  stomach  wall  might  be  the 
cause  of  gastric  ulcer.  If  this  assumption  be  true,  and  if  the  condition  is  common, 
it  would  seem  that  some  of  these  cases  ought  to  show  the  presence  of  this  pan- 
creatic tissue. 

Dr.  William  Osler:  I  should  like  to  ask  Dr.  Wilson  to  tell  us  exactly  what 
is  his  criterion  as  to  carcinoma  in  the  base  of  an  ulcer.  To  my  somewhat 
antique  pathological  eye  some  of  these  specimens  did  not  look  quite  convincing. 
Secondly,  in  how  many  eases  were  there  metastases  in  the  glands?  In  how 
many  of  the  190  cases  was  carcinoma  definitely  shown? 

Dr.  Louis  B.  Wilson:  Replying,  first,  to  Dr.  Warthin's  question  as  to  the 
presence  of  pancreatic  tissue  in  the  bases  of  the  ulcers,  I  will  say  that  we  have 
found  pancreatic  tissue  in  but  three  or  four  cases,  in  which  there  was  complete 
penetration  into  and  involvement  of  the  pancreas. 

Replying  to  Prof.  Osier's  question  as  to  the  criteria  of  diagnosis,  we  have  first 
the  scar  tissue  in  the  central  portion  of  the  ulcer  which  is  apparently  absolutely 
free  from  all  epithelial  cells.  There  does  not  seem  to  be  any  more  erosion  at  this 
point  than  farther  out  in  the  margin  of  the  ulcer,  but  in  the  margin,  and  appar- 
ently advancing  from  the  border,  are  epithelial  inclusions  showing  aberrant 
proliferation  and  infiltration. 

Dr.  Osler:  Yes;  but  are  not  those  epithelial  inclusions  the  bases  of  the  glands ? 

Dr.  Wilson:  You  mean  that  they  are  not  carcinoma? 

Dr.  Osler:  What  criteria  have  you  in  some  of  these  specimens — real  criteria 
of  carcinoma  ? 

Dr.  Wilson:  I  cannot  give  you  the  exact  percentage  now  that  showed  metas- 
tases, if  that  is  what  you  mean  by  "real  criteria."  I  think  it  ran  close  to  100  in  the 
entire  series.  All  the  cases  which  I  have  shown  you  this  evening,  except  the  two 
ulcer  cases,  showed  typical  carcinoma.  However,  I  have  purposely  kept  on  the 
transition  side  in  the  sections  presented.  I  did  not  think  it  necessary  to  give  the 
later  evidences  of  carcinoma. 
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EARLY  LIFE. 
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The  information  which  has  been  obtained  from  a  study  of  the 
joints  by  means  of  the  Roentgen  ray  has  proved  to  be  so  vahiable 
from  a  surgical  point  of  view  that  I  have  been  led  to  believe  that  a 
more  extended  knowledge  of  the  normal  anatomic  changes  which 
take  place  in  early  life  might  lead  to  the  solution  of  many  important 
problems  connected  with  safe-guarding  the  developmental  period 
of  infancy  and  childhood. 

This  becomes  still  more  evident  when  we  consider  the  active 
and  comprehensive  role  which  is  played  by  the  epiphyses  of  the 
joints  in  regard  to  normal  growth  in  height  and  as  centres  of  con- 
gestion with  resulting  abnormal  growth.  In  addition  to  this  the 
epiphyses  present  fruitful  nidi  for  a  large  number  of  infections 
which  produce  pathological  results  in  direct  proportion  to  the  earlier 
stages  of  the  formative  period  of  the  joints. 

From  an  analvsis  of  about  a  thousand  cases  made  in  the  Roentgen 
department  of  the  Children's  Hospital  by  our  Roentgenologist, 
Dr.  George,  I  have  come  to  the  conclusion  that  in  the  process  of 
development  from  birth  to  adolescence  the  normal  changes  which 
take  place  in  the  bones  of  the  wrist  correspond  so  closely  to  those 
of  the  other  joints  that  in  the  great  majority  of  individuals  the  wrist 
may  be  accepted  as  a  fairly  correct  index  of  the  general  development. 

It  is  true  that  in  their  progressive  development  the  ossific  centres 
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of  the  elbow,  shoulder,  knee,  and  ankle  present  somewhat  finer 
shades  of  growth  in  the  sense  of  more  rapid  changes,  but  for  clear- 
ness of  definition  and  for  readiness  of  topographic  interpretation 
they  do  not  compare  with  the  wrist. 

This  is  very  evident  when  we  examine  a  Roentgenograph  of  the 
foot,  as  seen  in  Plate  I,  aged  five  years,  or  one  of  the  elbow,  Plate  II, 
aged  two  years,  and  Plate  III,  aged  six  years.  Plate  II  also  shows 
the  development  of  the  wrist,  ankle,  hip,  and  knee.  Plate  IV  shows 
that  of  the  shoulder. 

From  a  purely  anatomic  standpoint  it  is  necessary  in  using  the 
wrist  as  an  index  for  the  different  stages  of  development  to  note  in 
what  order  the  ossific  centres  appear  in  their  cartilaginous  matrix, 
and  also  to  note  their  relative  size  and  the  degree  in  which  they 
are  massed. 

Having  chosen  about  two  hundred  children  of  all  ages  who 
apparently  presented  the  conditions  required  for  a  normal  develop- 
ment, Roentgen  pictures  were  taken  of  their  hands  and  wrists, 
the  degree  of  their  development  noted,  and  their  age  in  months  and 
years  tabulated. 

It  is  well  to  state  that  the  individuals  chosen  as  examples  of 
healthy  development  were  those  who,  besides  being  of  the  average 
weight  and  height,  and  healthy  looking,  were  known  to  have  had 
no  diseases  which  could,  by  causing  articular  congestion,  such  as 
occurs  in  epiphysitis,  enlarge  the  epiphyses  and  carpal  bones,  or 
to  have  shown  any  abnormal  condition  which  would  tend  to  retarda- 
tion of  normal  epiphyseal  growth.  These  requirements  are  mani- 
festly essential  in  the  study  of  normal  development,  and  in  this 
sense  differ  widely  in  their  resulting  importance  as  factors  in  the 
problem  of  normal  growth  from  the  statistics  taken  at  random 
from  numbers  of  school  children,  depending  chiefly  on  their  chron- 
ologic age  and  without  the  knowledge  as  to  whether  they  had  had 
any  previous  diseases  or  not. 

Plate  V  illustrates  how  congestion  in  a  joint  may  promote  growth. 
This  is  a  case  of  epiphysitis  of  the  left  knee,  showing  how  the  upper 
epiphysis  of  the  left  fibula  had  appeared  while  that  of  the  right 
fibula  had  not  yet  begun  to  be  evident. 


PLATE  I 


Aged  fi\e  years. 


PLATE  III 


Aged  six  years. 


PLATE  IV 


Aged  two  years. 


PLATE  V 


J 


Aged  four  years 


ROTCH:    development    of    the    boxes    IX    CHILDHOOD        605 

In  order  to  explain  more  fully  the  exact  method  employed  in 
the  primary  work  of  this  investigation,  the  details  of  the  work  can 
best  be  shown  in  a  table.  This  table  shows  how  statistics  of 
this  kind  can  be  utilized  for  future  reference.  It  represents  the 
chronologic  age,  sex,  weight,  height,  teeth,  Roentgen  record,  and 
mental  condition  of  the  children  examined.  By  the  "Roentgen 
record"  is  meant  the  degree  of  development  of  the  ossific  centres 
of  the  wTist  as  shown  by  Roentgenographs  and  as  designated  later 
in  Table  II. 

An  extended  analysis  and  discussion  of  Table  I  will  not  be 
undertaken  at  present,  as  this  would  lead  to  more  numerous  phases 
of  C(uestions  relating  to  early  life  than  could  be  dealt  with  in  this 
paper.     It  is,  however,  based  upon  chronologic  age. 

On  making  a  careful  study  of  the  order  of  development  of  the 
carpal  bones  and  the  lower  epiphvses  of  the  radius  and  ulna,  as 
shown  by  a  number  of  anatomists  both  in  England  and  on  the  Con- 
tinent, and  also  in  this  country,  the  resulting  analysis  showed  that 
the  tabulated  order  of  these  bones  varied  considerably  in  the  differ- 
ent anatomies  from  what  my  obser\'ations  had  shown  to  be  true. 
The  reason  for  this  is  probably  because  the  Roentgen  method 
employed  in  the  living  subject  is  far  more  likely  to  be  correct  than 
when  the  investigations  are  made,  as  in  the  past,  on  dead  subjects 
at  random,  in  the  dissecting-room.  It  is  significant  also  and  points 
towards  the  probability  of  my  observ'ations  being  correct,  that 
Pryor's  work,  using  also  the  living  material,  corresponds  to  mine. 
There  is  not  much  question  but  that  a  good  deal  of  the  dead  ana- 
tomic work  on  the  wrist  in  the  past  has  rested  on  the  finding  of 
variations,  and  in  that  sense  abnormal  specimens,  which  should 
not  be  classified  as  a  normal  succession  for  practical  use. 


Table  I. — Chronologic  Age. 

Weight. 

1  to  6  months. 

Roentgen 
record. 

Mental 

Sex. 

Height. 

Teeth. 

condition. 

B. 
B. 
B. 
G. 
B. 
G. 
B. 
G. 
G. 

8.1  k. 
17.75  lbs. 

7.4  k. 
16  25  lbs. 

11.2  k. 
24.75  lbs. 
12.1  k. 
26.75  lbs. 

5.6  k. 
12.25  lbs. 
5.1  k. 

11.3  lbs. 
5.9  k. 

12.9  lbs. 

6.31  k. 

13.9  lbs. 

6.5  k. 
14.3  lbs. 

58.0  cm. 

22.8  in. 
66.0  cm. 

25.9  in. 
63.0  cm. 
24.8  in. 
58.0  cm 
22.8  in. 
57.0  cm. 

22.4  in. 

58.5  cm. 
23.0  in. 
62.25  cm. 
24.5  in. 
64.0  cm. 
25.2  in. 
68.5  cm. 
27.0  in. 

A 
A 
A 
A 
A 
A 
A 
A 
A 

Bright. 
Bright. 
Bright. 
Bright. 
Bright. 
Bright. 

7  to  11  months. 


B. 

6.42  k. 
14.14  lbs. 

70.0  cm                        

27.5  in. 

A 

Bright. 

B. 

8.8  k. 
19.32  lbs. 

68.5  cm.                      

27.5  in.               1 

A 

Bright. 

B. 

7.86  k. 
17.35  lbs. 

65.25  cm.           [          

25.7  in.               1 

A 

Bright. 

B. 

6.9  k. 
15.25  lbs. 

64.25  cm.                        4 
25.3  in 

A 

Bright. 

G. 

7.1  k. 
15.64  lbs. 

61.0  cm.                          2 
23.6  in.               i 

A 

Bright. 

B. 

4.8  k. 
10.64  lbs. 

68.0  cm.                           1 
26.7  in.                I 

A 

Bright. 

B. 

8.13  k. 
18.0  lbs. 

74.0  cm.                          6 

29.1  in.               ! 

A 

Bright. 

G. 

10.0  k. 
22.0  lbs. 

77.25  cm.                        6 
30.4  in. 

A 

Bright. 

1  to  2  years. 


B. 

10.2  k. 
22.5  lbs. 

72.5  cm. 
28.3  in. 

4 

A 

Bright. 

B. 

9.8  k. 
21.5  lbs. 

74.5  cm. 
29.2  in. 

6 

B 

Bright. 

B. 

10.6  k. 
23.25  lbs. 

75.0  cm. 
29.5  in. 

4 

A 

Bright, 

G. 

18.35  k. 
40.25  lbs. 

70.0  cm. 
27.5  in. 

4 

A 

Bright. 

G. 

9.6  k. 
21.0  lbs. 

69.5  cm. 
27.2  in. 

12 

B 

Bright. 

B. 

14.1  k. 
31.0  lbs. 

79.0  cm. 

31.1  in. 

14 

B 

Bright. 

G. 

10.45  k. 
23.0  lbs. 

76.0  cm. 
29.9  in. 

12 

C 

Bright. 

B. 

15.9  k. 
.     35.0  lbs. 

91.0  cm. 
35.8  in. 

20 

C 

Bright. 

B. 

11.81  k. 
26.0  lbs. 

84.0  cm. 
33.0  in. 

20 

A 

Bright. 
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3  to  4  years. 


Weight. 

2  to  3  years. 

Roentgen 
record. 

Mental 

Sex. 

Height. 

Teeth. 

condition. 

G. 

10.9  k. 
24.0  lbs 

81.0  cm. 
31.9  in. 

20 

D 

Bright. 

B. 

13  7  k. 
30.0  lbs. 

87.0  cm. 
34.2  in. 

20 

C 

Bright. 

B. 

14.2  k. 
31.25  lbs. 

87.0  cm. 
34.2  in. 

20 

D 

Bright. 

B. 

14.2  k. 

31.3  lbs. 

88.25  cm. 
34.7  in. 

20 

C 

Bright. 

G. 

16.6  k. 
36.5  lbs. 

81.25  cm. 
32.0  in. 

20 

D 

Bright. 

G. 

12.6  k. 
27.75  lbs. 

86.25  cm. 
33.9  in. 

20 

B 

Bright. 

G. 

14.8  k. 
32.5  lbs. 

90.25  cm. 
35.5  in. 

20 

C 

Bright. 

B. 

13.9  k. 
30.0  lbs. 

90.25  cm. 
35.5  in. 

20 

C 

Bright. 

G. 

16.6  k. 
36.5  lbs. 

98.0  cm. 
38.5  in 

20 

G 

Bright. 

B. 

13.0  k. 
28.75  lbs. 

91.25  cm. 
35.9  in. 

20 

B 

Bright. 

G. 

11.9  k. 
26.125  lbs. 

86.25  cm. 
33.9  in. 

20 

C 

Bright. 

B. 

16.4  k. 
36.0  lbs 

97.25  cm. 
38.3  in. 

20 

B 

Bright. 

G. 

14.2  k. 
31.25  lbs. 

94.0  cm. 
37.0  in 

20 

D 

Bright. 

G. 

16.6  k. 
36.5  lbs. 

100^  cm. 
39.5  in. 

20 

E 

Bright. 

B. 

14.5  k. 
32.0  lbs. 

97.0  cm. 

38.1  in. 

20 

E 

Bright. 

G. 

15.8  k. 
34.75  lbs. 

96.0  cm. 
37.7  in. 

20 

F 

Bright. 

G. 

13.3  k. 
29.5  lbs. 

94.5  cm. 
37.2  in. 

20 

C 

Bright. 

B. 

14.5  k. 
32.0  lbs. 

97.25  cm. 
38.3  in. 

20 

B 

Bright. 

4  to  5  years. 


B. 

17.6  k. 
38.75  lbs. 

100.0  cm. 
39.3  in. 

20 

E 

B. 

13.9  k. 
30.5  lbs. 

94.25  cm. 
37.0  in. 

20 

C 

G. 

14.1  k. 
31.0  lbs. 

94.25  cm. 
37.0  in. 

20 

C 

B. 

15.5  k. 
34.25  lbs. 

100.25  cm. 
39.4  in. 

20 

D 

B. 

32.5  k. 
14.7  lbs. 

lOLO  cm. 
39.7  in. 

20 

G 

Bright. 
Bright. 
Bright. 
Bright. 
Bright. 
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Weight. 
14.6  k. 

4  to  5  years. — 

Continued. 

Roentgen 
record. 

Mental 

Sex. 

Height. 

Teeth. 
20 

I    condition. 

G. 

93.0  cm. 

B 

1 
Bright. 

32.0  lbs. 

26.6  in. 

G. 

17.7  k. 
39.0  lbs. 

108.5  cm. 
42.7  in. 

20 

C 

Bright. 

B. 

14.6  k. 
32.0  lbs. 

96.25  cm 
37.8  in. 

20 

D 

Bright. 

G. 

14.6  k. 
32.0  lbs. 

96.0  cm. 
37.7  in 

20 

D 

Bright. 

G. 

15.0  k. 
33.0  lbs. 

102.25  cm. 
40.2  in. 

20 

C 

Bright. 

5  to  6  years. 


G. 

17.3  k. 
38.0  lbs. 

107.5  cm. 
42.3  in. 

20 

F 

Bright. 

G. 

17.2  k. 
37.75  lbs. 

109.0  cm. 
43.0  in. 

20 

G 

Bright. 

B. 

15.9  k. 
35.0  lbs. 

100.0  cm. 
39.3  in. 

20 

D 

Bright. 

B. 

13.8  k. 
30.25  lbs. 

93.25  cm. 
36.7  in. 

20 

C 

Bright. 

B- 

19.4  k. 
42.75  lbs. 

110.5  em. 
43.5  in. 

20 

C 

Bright. 

G. 

32.8  k. 
72.125  lbs. 

103.0  cm. 
40.5  in. 

20 

G 

Bright. 

B. 

17.4  k. 
38.25  lbs. 

107.0  cm. 
42.3  in. 

20 

C 

Bright. 

B. 

17.4  k. 
38.25  lbs. 

111.75  cm. 
44.0  in. 

21 

E 

Bright. 

G. 

30.8  k. 
67.75  lbs. 

98.8  cm. 

38.9  in. 

20 

F 

Bright. 

B. 

19.8  k. 
43.5  lbs. 

107.25  cm. 
42.3  in. 

20 

F 

Bright. 

G. 

15.0  k. 
.33.0  lbs. 

103.5  cm. 
40.7  in. 

20 

C 

Bright. 

B. 

15.4  k. 
34.0  lbs. 

108.0  cm. 
42.5  in. 

20 

F 

Bright. 

G. 

18.2  k. 
36.0  lbs. 

101.25  cm. 
39.8  in. 

23 

H 

Bright. 

6  to  7  years. 


21.8  k. 
48.0  lbs. 
45.0  k. 
99.0  lbs. 
39.125  k. 
86.0  lbs. 
18.6  k. 
41.0  lbs. 
20.0  k. 
44.0  lbs. 


118.0  cm. 

46.5  in. 
107.0  cm 

42.1  in. 
106.0  cm. 

41.8  in. 
109.25  cm. 

43.0  in. 
113.25  cm. 

44.5  in. 


20 
20 
24 
24 

24 


Bright. 
Bright. 
Bright. 
Bright. 
Bright. 
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Table  I. — Continued. 


Weight. 

6  to  7  years. — Continued. 

Roentgen 
record. 

Mental 

Sex. 

Height. 

Teeth. 

condition. 

G. 

17.6  k. 

38.7  lbs. 

107.0  cm. 
42.1  in. 

20 

G 

Bright. 

G. 

21.8  k. 
48.0  lbs. 

123.25  cm. 
48.5  in. 

24 

G 

Bright. 

G. 

21.8  k. 
48.0  lbs. 

120.0  cm. 
47.3  in. 

24 

1 

Bright. 

7  to  8  vears. 


B. 

21.0  k. 
46.0  lbs. 

115.5  cm. 
45.5  in 

24 

G 

Bright. 

B. 

22.5  k. 
49.25  lbs. 

124.0  cm. 
48.8  in. 

24 

G 

Bright . 

B. 

25.0  k. 
55.0  lbs. 

119.0  cm. 
46.8  in. 

24 

H 

Briglit. 

G. 

20.0  k. 
44.0  lbs. 

113.0  cm. 
44.5  in. 

24 

H 

Bright. 

G. 

18.4  k. 

40.5  lbs. 

113.0  cm. 
44.5  in. 

24 

I 

Bright. 

B. 

24.0  k. 
52.75  lbs. 

121.9  cm. 
48  0  in. 

22 

H 

Bright. 

B. 

20.5  k. 
45.25  lbs. 

118.25  em. 
46.5  in. 

20 

H 

Bright. 

B. 

27.6  k. 

60.7  lbs. 

121.0  cm. 
47.7  in. 

24 

F 

Bright. 

B. 

25.4  k. 
55.75  lbs. 

123.0  cm 
48.4  in. 

24 

F 

Bright. 

B. 

28.4  k. 

62.5  lbs. 

118.0  cm. 
46.4  in. 

24 

I 

Bright. 

8  to  9  years. 


Am  Phys 
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Table  I. — Continued. 


Weight. 

9  to  10  years. 

Roentgen 
record. 

Sex. 

Height. 

Teeth. 

condition. 

B. 

23.1  k. 
50.75  lbs. 

121.0  cm. 
47.6  in. 

24 

I 

Bright. 

B. 

25.0  k. 
55.0  lbs. 

126.0  cm. 
49.6  in. 

24 

I 

Bright. 

G. 

32.2  k. 
52.0  lbs. 

120.25  em. 
47.3  in. 

24 

L 

Bright. 

B. 

33.0  k. 
72.75  lbs. 

136.5  cm. 
53.7  in. 

24 

J 

Bright. 

G. 

25.0  k. 
55.0  lbs. 

125.5  cm. 
49.2  in. 

24 

I 

Bright. 

G. 

28.0  k. 
61.75  lbs. 

129.0  cm. 
56.7  in. 

24 

J 

Bright. 

B. 

21.8  k. 
48.0  lbs. 

119.0  cm. 
46.8  in. 

20 

I 

Bright. 

B. 

30.5  k. 
67.9  lbs. 

127.0  cm. 
50.0  in. 

24 

J 

Bright. 

B. 

25.7  k. 
56.5  lbs. 

130.0  cm. 
51.2  in. 

24 

K 

Bright. 

G. 

22.7  k. 
50.0  lbs. 

124.0  cm. 
48.8  4in. 

24 

I 

Bright. 

10  to  11  years. 


30.4  k. 
66.75  lbs. 
26.6  k. 

58.5  lbs. 

26.6  k. 
58.5  lbs. 
25.0  k. 

55.0  lbs. 
25.8  k. 
56.75  lbs. 

28.1  k. 
61.75  lbs. 

24.5  k. 
54.0  lbs. 

27.6  k. 
60.0  lbs. 
34.0  k. 
74.75  lbs. 


136.0  cm. 

24 

I 

53.5  in. 

128.25  cm. 

24 

L 

50.5  in. 

128.0  cm. 

24 

J 

50.4  in. 

122.8  cm. 

24 

I 

48.75  in. 

130.0  cm. 

24 

J 

51.2  in. 

137.0  cm. 

24 

K 

53.9  in. 

122.25  cm. 

24 

M 

48.1  in. 

129.25  cm. 

24 

J 

56.8  in. 

136.25  cm. 

24 

J 

53.6  in. 

Bright. 
Bright. 
Bright. 
Bright. 
Bright. 
Bright. 
Bright. 
Bright. 
Bright. 


11  to  12  years. 


B. 

32.7  k. 
72.0  lbs. 

144.25  cm. 
56.8  in. 

24 

I 

Bright. 

G. 

21.9  k. 
48.0  lbs. 

181.0  cm. 
70.8  in. 

24 

J 

Bright. 

G. 

44.5  k. 
98.0  lbs. 

151.5  cm. 
60.6  in. 

24 

M 

Bright. 

G. 

24.7  k. 
54.25  lbs. 

127.0  cm. 
50.0  in. 

24 

K 

Bright. 
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Table  I. — Continued. 


Weight. 

11  to  12  years. — Ck)ntinued. 

Roentgen 
record. 

Mental 

Sex. 

Height. 

Teeth. 

condition. 

G. 

41.8  k. 
91.0  lbs. 

149.86  cm. 
59.0  in. 

24 

M 

Bright. 

B. 

25.8  k. 
57.75  lbs. 

126.25  cm. 
49.7  in. 

24 

K 

Bright. 

G. 

34.2  k. 
73.0  lbs. 

142.0  cm. 
55.9  in. 

24 

M 

Bright . 

B. 

28.1  k. 
61.75  lbs. 

131.0  cm. 
57.5  in. 

24 

K 

Bright. 

B. 

26.6  k. 

138.0  cm. 

24 

K 

Bright. 

58.5  lbs. 

54.4  in. 

12  to  13  years. 


G. 

32.0  k. 
70.5  lbs. 

138.0  cm. 
54.3  in. 

.2^ 

M 

Bright. 

B. 

35.4  k. 
77.75  lbs. 

137.0  cm. 
54.0  in. 

24 

L 

Bright. 

G. 

28.6  k. 
63.0  lbs. 

cm. 

in. 

24 

L 

Bright. 

G. 

30.9  k. 
68.0  lbs. 

141.25  cm. 
55.6  in. 

24 

M 

Bright. 

G. 

36.3  k. 
80.0  lbs. 

153.25  cm. 
60.3  in. 

25 

M 

Bright. 

B. 

32.4  k. 
71.25  lbs. 

139.0  cm. 
54.9  in. 

24 

M 

Bright. 

B. 

33.7  k. 
74.0  lbs. 

140.25  cm. 
55.2  in. 

24 

K 

Bright. 

G. 

44.5  k. 
98.0  lbs. 

155.0  cm. 
61.0  in. 

24 

M 

Bright. 

B. 

60.4  k. 
132.0  lbs. 

170.0  cm. 
66.9  in. 

24 

M 

Bright. 

Having  decided  that  certain  primary  divi.sions  showing  anatomic 
development  were  needed  as  a  basis  for  the  sokition  of  important 
problems  connected  with  early  life,  I  decided  on  an  empyrical 
alphabetical  classification  to  begin  with.  Professor  Pryor  endorsed 
this  classification  as  the  best  for  preliminary  work,  but,  of  course, 
so  far  as  classification  is  concerned  changes  can  be  made  at  any 
time  according  as  our  knowledge  of  the  subject  becomes  more  exact. 

In  pursuing  these  investigations  I  have  allowed  for  what  appeared 
to  be  marked  variations  from  the  normal  development,  and  have 
made  my  divisions  with  these  deviations  in  mind,  by  grouping  those 
cases  together  which  are  manifestly  in  about  the  same  anatomic 
stage,  which  in  the  large  majority  of  cases  corresponds  to  that  of 
normal   development. 
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Up  to  the  present  time  careful  anatomic  studies  of  the  wrist 
made  by  anatomists,  such  as  Pryor,  support  not  only  my  anatomic 
work,  but  the  various  broad  questions  connected  with  early  life 
which  are  so  interwoven  with  and  affected  by  the  different  stages 
of  development. 

In  speaking  of  the  bones  as  showing  the  degree  of  development 
corresponding  to  strength,  we  should  also  understand  that  this  in 
no  way  implies  that  strength  from  healthy  muscles  and  ligaments 
is  not  to  be  included  in  the  sum  total  of  completed  strength. 

In  fact,  I  merely  mean  that  the  bones  show  this  development  best 
and  in  the  readiest  way.  The  physiologic  age  of  the  individual 
must  also  be  taken  into  account  in  this  connection,  but  at  present  the 
practical  side  of  the  correlation  between  physiologic  and  anatomic 
age  must  be  held  in  abeyance,  although  it  in  all  probability  exists. 
When  a  certain  development  of  the  ossific  centres  exists  it  does  not 
retrograde,  and  it  is  therefore  more  reliable  than  the  muscles  which 
can  increase  and  decrease  according  to  the  health  and  strength  of 
the  individual  at  any  time. 

I  next  made  up  a  table  (II)  of  classification,  derived  from  the  ana- 
tomic findings  in  the  wrists  of  these  children,  but  also  stating  the 
children's  sex,  age,  weight,  height,  the  number  of  teeth,  and  their 
mental  condition. 
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Table  II. — Anatomic  Age.     (Wrist  index.) 


A.  Girl 
Boy 

B.  Girl 
Boy 

C.  Girl 
Boy 

D.  Girl 
Boy 

E.  Girl 
Boy 

F.  Girl 
Boy 

G.  Girl 
Boy 


Age. 


Months. 

6 

10 

Years. 

2% 

2^ 
234 

314 

3J^ 

5H 

0V2 

7 


Weight. 

Pounds. 
14.3 
18.0 

27.75 
36.0 

32.5 
30.0 

31.25 
31.25 

36.5 
38.25 

67.75 
60.7 

38.7 
46.125 


Height. 


Inches. 
27.0 
29.1 

33.9 
38.3 

3.5.5 
35.5 

37.0 
34.2 

39.5 
44.0 

38.9 
47.7 

42.1 
45.5 


Teeth. 


20 
20 


20 
20 


20 
21 


20 
24 


20 
24 


Mental 
condition. 

Bright. 
Bright. 

Bright. 
Bright. 

Bright. 
Bright 

Bright. 
Bright. 

Bright. 
Bright. 

Bright. 
Bright. 

Bright. 
Bright. 


H.    Girl 

6 

48.0 

46.5 

20 

Bright. 

Boy 

I'A 

45.0 

46.5 

20 

Bright. 

I.      Girl 

&H 

48.0 

47.3 

24 

Bright. 

Boy 

1% 

52.0 

46.4 

24 

Bright. 

.1.      Girl 

SH 

54.25 

50.0 

24 

Bright. 

Boy 

m 

67.0 

50.0 

24 

Bright. 

K.    Girl 

\\y^ 

54.25 

50.0 

24 

Bright. 

Boy 

llM 

58.5 

54.4 

24 

Bright. 

L.     Girl 

12Ji 

63.0 

24 

Bright . 

Boy 

12M 

77.  75 

.54,0 

24 

Bright. 

M.    Girl 

13 

98.0 

61.0 

24 

Bright. 

Boy 

133^ 

132.0 

66.9 

24 

Bright. 

In  this  group  I  took  the  Roentgen  record  of  the  Roentgenographs 
of  the  children's  ^Tists  and  placed  under  each  letter  of  the  alphabet 
from  A  to  ^I  the  bones  which  it  had  been  decided  should  correspond 
to  that  letter.     This  is  shown  in  Table  III. 
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Table  III. — Order  of  Development  of  Ossific  Centres. 

A. 

Os  magnum,  unciform. 

B. 

Os  magnum,  unciform,  lower  epiphysis  of  radius. 

C. 
Os  magnum,  unciform,  radius,  cuneiform. 

D. 
Os  magnum,  unciform,  radius,  cuneiform,  semilunar. 

E. 
Os  magnum,  unciform,  radius,  cuneiform,  semilunar,  trapezium  or  scaphoid. 

F. 
Os  magnum,  unciform,  radius,  cuneiform,  semilunar,  trapezium,  scaphoid. 

G. 
Os  magnum,  unciform,  radius,  cuneiform,  semilunar,  trapezium,  scaphoid,  trapezoid. 

H. 
Os  magnum,  unciform,   radius,   cuneiform,   semilunar,    trapezium,   scaphoid,    trapezoid, 
lower  epiphysis  of  the  ulna. 

I. 
Same  as  group  H  as  to  number  of  bones,  but  more  advanced  in  development. 

J. 
Same  as  group  I,  but  more  advanced  in  development. 

K. 

Same  as  group  J,  but  the  pisiform  bone  appears  just  under  the  cuneiform  and  all  the 
carpal  bones  and  epiphyses  are  much  more  massed  and  further  advanced  in  development. 

L. 

Same  as  group  K,  but  much  more  advanced  in  development;  pisiform  appears  plainly  at 
lower  end  of  cuneiform. 

M. 

Very  much  more  advanced  in  development  than  L,  and  the  pisiform  bone  almost  as  large 
as  the  cuneiform.  All  the  bones  of  the  wrist  are  much  more  developed  than  in  any 
previous  group. 

A  study  of  these  presumably  normal  hands  showed  that  the 
metacarpal  epiphysis  of  the  thumb,  the  epiphyses  of  the  metacarpal 
bones,  and  the  epiphyses  of  all  the  phalanges  were  somewhat 
illusive  as  factors  of  development,  and  that  it  was  better  to  use  them 
for  correlation  and  as  confirmatory  evidence  of  growth  rather  than 
as  definite  landmarks.  It  was  also  shown  that  the  most  practical 
and  reliable  signs  for  the  different  periods  of  developmental  age 
and  for  intelligent  interpretation  were  a  combination  of  the  carpal 
bones  and  the  lower  epiphyses  of  the  radius  and  ulna. 

Since  making  my  original  order  list  I  have  had  placed  at  my 
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command  by  Professor  Pryor/  of  the  State  University  of  Kentucky, 
his  anatomic  work  on  these  same  lines,  and  his  results,  while  cor- 
responding to  mine  in  other  respects,  show  that  the  trapezium 
should  take  the  eighth  place  between  the  trapezoid  and  the  epiphysis 
of  the  ulna.  Pryor's  work  has  been  done  so  thoroughly  and  he 
is  so  much  more  of  an  anatomist  than  am  I,  that  I  mention  this  fact. 

I  found  also  that  the  external  appearance  of  the  hands,  whether 
large  or  small,  broad  or  long,  did  not  indicate  the  development 
of  the  bones,  and  that  the  Roentgen  picture  alone  could  show  the 
degree  of  development.  Pryor's  work,  examples  of  which  I  shall 
presently  show,  also  proves  conclusively,  as  does  mine,  that  in 
their  development  girls  begin  to  show  ossific  centres  earlier  than 
do  boys.  It  has  long  been  known  that  at  puberty  girls  develop 
more  rapidly  than  do  boys,  for  instance  in  weight,  and  that  the  girl 
develops  in  her  sexual  functions  much  sooner  than  does  the  boy, 
the  former  becoming  a  woman  some  years  before  the  latter  becomes 
a  man.  Pryor's  work,  however,  shows  that  from  the  very  beginning 
of  life  the  female  shows  an  earlier  physical  development  than  does 
the  male. 

The  observ^ations  of  Pryor  go  still  farther  into  the  early  and  late 
development  of  the  bones  of  the  wrist.  His  Roentgen  pictures 
not  only  show  that  the  ossific  centres  appear  and  develop  much 
earlier  in  girls  than  in  boys,  but  also  that  the  different  degrees  of 
developmental  age  depend  to  a  significant  degree  upon  the  char- 
acteristics of  certain  families.  The  offspring  of  some  families 
have  a  tendency  to  early  development  over  those  of  another,  but 
the  development  of  the  girls  in  the  same  family  is  still  shown  to  be 
earlier  than  that  of  the  boys.  This  is  also  evident  in  the  Roentgen 
pictures  of  a  number  of  sets  of  twins  taken  by  Pryor  as  corroborating 
this  rule  of  development. 

The  following  plates  illustrate  the  progressive  stages  of  develop- 
ment of  the  wrist  which  we  can  use  as  a  preliminary  anatomic 
index.    (See  Plates  A  to  M.) 

A  represents  the  change  from  the  cartilaginous  wrist  of  the  infant 
just  before  birth  to  a  cartilaginous  base  containing  usually  in  the 

1  Bulletin  of  the  State  University  of  Kentucky,  June,  1905,  October,  1906,  and  April, 
1908. 
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first  year  two  of  the  carpal  bones.  In  D  and  E  we  see  what 
may  be  called  an  ossific  area  corresponding  to  the  Kindergarten 
period;  in  F,  G,  and  H,  what  may  correspond  to  grades  in  school, 
and  later,  in  L  and  M,  what  may  show  the  areas  which  can  be  utilized 
for  suitably  graded  labor. 

The  plates  in  this  paper,  excepting  those  given  to  me  by  Dr. 
Pryor,  were  taken  from  the  Roentgen  records  of  the  Children's 
Hospital,  and  the  cuts  were  supplied  through  the  courtesy  of  the 
J.  B.  Lippincott  Company. 

The  next  table  (IV)  is  introduced  here  as  of  possible  interest, 
though  for  practical  purposes  we  should,  as  a  rule,  use  chronologic 
age  as  little  as  posible  in  solving  the  problems  of  early  life.  It  is 
also  to  be  remembered  that  while  anatomic  age,  as  gauged  by  the 
epiphyses,  always  means  the  same  conditions,  chronologic  age  is 
very  variable. 

Table  IV. — Anatomic  Age  Approximates  Corresponding  to 

Chronologic  Age. 

Year. 

A 1st 

B 2d    to  3d 

C 2d    to  3d 

D 2d    to  3d 

E 3d    to  4th 

F 5th  to  6th 

G 6th 

H 6th  to  7th 

I  6th  to  7th 

J 7th  to  8th 

K 9th  to  11th 

L 11th  to  12th 

M 12th  to  14th 

The  letter  divisions  in  the  above  table  are  empyrical,  and  can  be 
changed  at  any  time  as  our  knowledge  of  the  subject  advances. 
The  year  divisions  are  merely  approximate,  as  they  must  always 
necessarily  be. 

Table  V  represents  a  combination  of  the  previous  tables,  and 
graphically  illustrates  how  unreliable  are  height  and  w^eight  as 
signs  of  chronologic  age  and  also  of  development,  also,  as  will 
presently  be  shown  in  Pryor's  table,  the  lack  of  correlation  in  the 
anatomic  development  of  boys  and  girls. 


PLATE  A 


^\ 


Girl,  aged  six  months. 


PLATE  B 


Girl,  aged  two  and  three-quarter  years. 


PLATE  C 


Girl,  aged  three  and  three-quarter  years. 


PLATE  D 


Boy,  aged  two  and  one-quarter  years. 


PLATE  E 


% 


1^^ 


Girl,  aged  three  and  one-half  years. 


PLATE  F 


Girl,  aged  five  and  one-half  years. 


PLATE  G 


Girl,  aged  six  and  one-half  years. 


PLATI':  H 


Girl,  aged  six  years. 


c;irl,  aged  six  and  three-quarter  years 


Girl,  age  1  eight   and  one-quarter  years. 


PLATE  K 


Girl,  Lined  eleven  anil  one-quarfer  years. 


PLATE  L 


Girl,  aged  twelve  and  three-quarter  years. 


PLATE  M 


1 


L 


Boy,  aged  thirteen  and  one-hall  years. 


rotch:  development  of  the  bones  in  childhood 


6i: 


Table  V. 


A. 

B. 

Os  magnum,  unciform. 

Os  magnum,  unci 

form 

,  lower  epiphysis  of 

radius. 

Girl,  6  months. 

Boy,  10  months. 

Girl,  2H  years. 

Boy,  3K  years. 

Left. 

Left. 

Left. 

Left. 

Weight,       6.5  k. 

Weight,       8.13  k. 

Weight,      12.6  k. 

Weight.      16.4  k. 

14.3  lbs. 

18.0    lbs. 

27.75  lbs. 

36.0  lbs. 

Height,      68.5  em. 

Height,     74.0    cm. 

Height,      86  25  cm. 

Height,     97.25  cm. 

27.0  in. 

29.1    in. 

33.9  in. 

38.3  in. 

C. 

D. 

Os  magnum,  unc 

form,  radius,  cuneiform. 

Os  magnum,  unc 

form 

,  radius,  cuneiform. 

semilunar. 

Girl,  2}^  years. 

Boy,  2H  years. 

Girl,  3H  years. 

Boy,  2I4  years. 

Right. 

Right. 

Left. 

Left. 

Weight,     14.8    k. 

Weight,       13.9    k. 

•Weight,     14.2  k. 

Weight,      14.2  k. 

32.5    lbs. 

30.0    lbs. 

31.25  lbs. 

31.25  lbs. 

Height,      90.25  cm. 

Height,        90.25  cm. 

Height,      94.0  cm. 

Height,     87.0  cm. 

35.5    in. 

35.5     in. 

37.0  in. 

34.2  in. 

E. 

• 

F. 

Os  magnum,  unci 

form,  radius,  cuneiform. 

Os  magnum,  unc 

form 

,  radius,  cuneiform. 

semilunar,  trapezium  or  scaphoid. 

semilunar,  trapezium,  scaphoid. 

Girl,  33^  years. 

Boy,  o}/2  years. 

Girl,  5H  years. 

Boy,  7M  years. 

Left. 

Right. 

Right. 

Right. 

Weight,     16.6  k. 

Weight,     17.4  k. 

Weight,     30.8  k. 

Weight,     27.6  k. 

36.5  lbs. 

38.25  lbs. 

67.75  lbs. 

60.7  lbs. 

Height,    100.5  cm. 

Height,    11  if  cm. 

Height,      98.8  cm. 

Heignt,    121.25  cm. 

39.5  in. 

44.0  in. 

38.9  in. 

47.7  in. 

G. 

H. 

Os  magnum,  unci 

form,  radius,  cimeiform, 

Os  magnum,  unciform 

,  radius,  cuneiform. 

semilunar,  trapezium,  scaphoid,  trapezoid. 

semilunar,    trapezium. 

scaphoid,    trapezoid. 

lower  epiphysis  of  ulna. 

Girl,  6}^  years. 

Boy,  7  years. 

Girl,  6  years. 

Boy,  7]4  years. 

Left. 

Left. 

Left. 

Left. 

Weight,     17.6  k. 

Weight,     21.0  k. 

Weight,     21.8  k. 

Weight,     20.0  k. 

38.7  lbs. 

46.125  lbs. 

48.0  lbs. 

45.0  lbs. 

Height,    107.0  cm. 

Height,    115.5  cm. 

Height,    118.0  cm. 

Height,    118.0  cm. 

42.1  in. 

45.5  in. 

46.5  in. 

46.5  in. 

I. 

Same  as  H  except  bones  more  developed. 

J. 

Same  as  I,  but  much 

more  developed. 

Girl,  6^4  years. 

Boy,  7^  years. 

Girl,  8H  years. 

Boy,  9*4  years. 

Right. 

Right. 

Left. 

Left. 

Weight,     21.8  k. 

Weight,     28.4  k. 

Weight,     24.7  k. 

Weight,     30.5  k. 

48.0  lbs. 

52.0  lbs. 

54.25  lbs. 

67.0  lbs. 

Height,    120.25  cm. 

Height,    118.0  cm. 

Height,    127.0  cm. 

Height,    127.0  cm. 

47.3  in. 

46.4  in. 

50.0  in. 

50.0  in. 
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Table  V.— 

Continued. 

K. 

L. 

Same  as  J,  but  more 

developed. 

Same  as  J,  but  much 

more  developed  and 

with  pisiform. 

Girl,  UH  years. 

Boy,  IIM  years. 

Girl,  12M  years. 

Boy,  12H  years. 

Right. 

Right. 

Weight,     24.7  k. 

Weight,     26.6  k. 

Weight,     28.6  k. 

Weight,     35.4  k. 

54.25  lbs. 

58.5  lbs. 

63.0  lbs. 

77.75  lbs. 

Height,    127.0  cm. 

Height,   138.0  cm. 

Height,   137.0  cm. 

50.0  in. 

54.4  in. 

54.0  in. 

M. 

Same  as  L,  but  more  developed. 


Girl,  13  years. 
Left. 
Weight,     44.5  k. 

98.0  lbs. 
Height,    155.0  cm. 
61.0  in. 


Boy,  ISyi  years. 
Left. 
Weight,     60.4  k. 

132.0  lbs. 

Height,    170.0  cm. 

66.9  in. 


A  .study  of  this  table  will  show  what  a  discrepancy  there  is,  not 
only  in  the  chronologic  age  of  these  children,  but  in  their  heights 
and  weights.  For  instance,  in  Division  F,  with  the  same  anatomic 
development,  the  boy  is  two  years  older  than  the  girl,  while  the  girl 
weighs  about  seven  pounds  more  than  does  the  boy,  but  measures 
nine  inches  less.  Again,  in  Division  L,  where  the  girl  and  boy  are 
just  about  the  same  age,  the  girl's  weight  is  about  fifteen  pounds 
less  than  the  boy's,  and  at  the  same  time  their  anatomic  develop- 
ment is  the  same. 

These  groups,  of  course,  are  manifestly  somewhat  arbitrary,  and 
depend  upon  my  individual  observation,  and  are  such  as,  according 
to  my  individual  experience,  have  been  shown  to  represent  the 
majority  of  normal  conditions  rather  than  variations.  Further 
study  may  prove  that  it  will  be  more  exact  to  adopt  certain  other 
divisions.  This,  however,  can  easily  be  done  if  we  are  sure  the 
divisions  are  bettered  and  made  more  practical  in  this  way.  What, 
however,  I  wish  to  state  is,  that  I  believe  we  are  working  on  the 
right  principle,  and  that  practical  results  in  the  line  of  perfecting 
the  development  of  children,  and  guarding  them  during  the  process 
of  their  development  from  overstrain,  both  mental  and  physical, 
can  thus  be  accomplished. 

It  would  seem  without  doubt  true  that  the  more  carpal  bones  and 
epiphyses  there  are  present,  the  greater  the  possible  physical  strength 
and  power  of  resistance  to  external  influences.     Bone  has  replaced 
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cartilage,  and  represents  the  frame  power  for  physical  endurance. 
So  far  as  the  general  principle  is  concerned,  it  seems  true  that  if  the 
wrist  represents  the  entire  framework,  it  can  thus  be  an  anatomic 
index.  Given  this  index,  we  can  use  it  for  refuting  misrepresenta- 
tions, changing  poor  laws  connected  with  children,  enforcing  good 
laws,  and  in  every  way  furthering  the  w^ork  which  it  is  our  duty  to 
further  in  connection  with  the  many  problems  of  early  life  which 
the  State  and  county  have  placed  in  our  hands. 

What  I  have  already  said  about  the  development  of  the  muscles 
correlating  with  the  bones  as  necessarily  belonging  to  the  question 
of  strength  should  be  here  taken  into  consideration. 

It  is,  however,  a  combination  of  what  we  have  learned  concerning 
the  factors  dealing  with  the  different  periods  of  a  child's  life  which 
places  us  in  a  position  to  judge  of  the  provisions  needed  to  safely 
regulate  the  grading  in  kindergarten,  in  school,  in  physical  exercise, 
and  in  the  different  kinds  of  labor  suitable  for  young  human  beings 
until  they  become  adults. 

The  people  must  be  educated  up  to  the  plane  of  intelligently 
seeing  that  because  an  individual  has  been  born  three  or  four  years, 
this  does  not  necessarily  mean  that  such  chronologic  age  should  be 
rigidly  adopted  for  entering  a  kindergarten;  that  because  it  is  six 
or  eight  years  of  chronologic  age,  it  should  necessarily  be  in  the 
usual  grade  in  school  corresponding  to  that  age;  that  because 
it  is  ten  or  twelve  chronologic  years  of  age,  it  should  necessarily 
be  grouped  in  athletics  with  boys  or  girls  of  that  chronologic  age; 
or  because  it  is  fourteen,  fifteen,  or  sixteen  years  of  age,  it  should 
be  allowed  to  work  beyond  what  its  anatomic  development  shows 
it  can  do  without  physical  harm,  as,  for  instance,  in  the  mills. 

It  is  manifest  that  an  anatomic  index  that  can  be  relied  upon 
to  classify  children  of  any  parentage  without  relying  on  statements 
as  to  their  chronologic  age  is  needed  to  guide  us  in  making  wise 
laws  to  safeguard  early  life  and  sufficiently  accurate  to  avoid  having 
to  depend  on  information  so  uncertain  and  illusive  as  the  word  or 
memory  of  parents  and  guardians;  also  on  inaccurate  records  of  birth 
and  on  the  manv  and  marked  variations  of  chronologic  age  when 
estimated  by  height  and  weight,  and  most  difficult  of  all,  on  the 
physiologic  factors  of  the  problem. 
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Through  the  courtesy  of  Professor  Pryor,  I  am  making  use  of  his 
table  of  the  Anatomic  Index  which  shows  the  marked  difference  in 
time  of  the  anatomic  development  of  girls  and  of  boys. 

Table  VI. — Comparison  of  the  Development  of  the  Wrist  Index 
According  to  Sex  (Pryor). 
Age. 
Years.  A. 


Sex. 
Female 
Male 

Female 
Male 

Female 
Male 

Female 
Male 


>       Magnum,  unciform. 
B. 


f      Magnum,  unciform,  radius  (lower  epiphysis) 
C. 

D. 


Magnum,  unciform,  radius,  cuneiform. 
D. 

.,  .        >      Magnum,  unciform,  radius,  cuneiform,  semilunar. 
•*>4       J 


Female 
Male 


Female 
Male 


Female 
Male 


Female 
Male 


Female 
Male 


Female 
Male 


Female 
Male 


4J^       )       Magnum,  unciform,  radius,  cuneiform,  .semilunar,  and   one  of 
534       i  the  following:  Scaphoid,  trapezoid,  trapezium. 

F. 
4J^      ")       Magnum,  unciform,  radius,  cuneiform,  semilunar,  and   two  of 
5^       j  the  following:  Scaphoid,  trapezoid,  trapezium. 

G. 
b]/i       \      Magnum,    unciform,    radius,    cuneiform,    semilunar,    scaphoid, 
6%      J  trapezoid,  trapezium. 

H. 
%yi       \       Magnum,    unciform,    radius,    cuneiform,    semilunar,    scaphoid, 
7J4        I  trapezoid,  trapezium,  ulna  (lower  epiphysis). 


7}^       1 
9  J 


10 


Vi   ^ 


Same  as  H,  but  more  advanced. 

J. 
Same  as  I,  but  more  advanced. 
K. 


10J4       1       Magnum,    unciform,    radius,   cuneiform,    semilunar,   scaphoid, 
12^       j  trapezoid,  trapezium,  ulna,  pisiform. 


The  following  illustrations  given  to  me  by  Dr.  Pryor  lead  me 
to  believe  that  somewhat  diflferent  rules  should  be  adopted  for  the 
grading  of  girls  than  for  that  of  boys.  In  fact,  there  is  such  a 
manifest  difference  in  the  chronologic,  physiologic,  and  anatomic 
ages  of  young  human  beings  in  the  formative  stage  of  life  according 
to  sex,  that  we  should  endeavor  to  practically  make  use  of  this 
knowledge  in  our  efforts  to  safeguard  their  lives.     This,  however, 
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does  not  mean  that  the  actual  anatomic  index  should  not  be  used 
alike  for  boys  and  girls,  but  merely  that  the  work  that  corresponds 
to  that  index  should  be  somewhat  different  in  the  two  sexes  corre- 
sponding to  the  manifest  differences  in  their  physiologic  and  mental 
development. 

Plates  VI  and  VII  illustrate  how  in  the  development  of  families 
the  female  develops  earlier  than  the  male.  Plate  VI  shows  the 
hand  of  a  girl,  aged  two  years  and  ten  months,  with  a  development 
equal  to  her  brother's  (Plate  VII),  whose  age  is  seven  years  and 
three  months.  But  the  development  of  this  same  girl  (Plate  VI) 
is  no  greater  than  that  of  a  boy  (Plate  D,  already  shown),  aged 
two  years  and  three  months,  of  a  diftVrent  family.  The  rule,  how- 
ever, will  be  found  to  hold  good  that  the  majority  of  girls  show  an 
earlier  development  whether  in  the  same  family  or  not. 

Plates  VIII  and  IX  show  the  hands  of  twin  sisters  with  exactly 
the  same  development,  while  Plates  X  and  XI  show  the  hands  of 
twins,  a  brother  and  sister,  where  the  girl's  hand  (Plate  X),  followang 
the  rule  for  sex,  is  much  more  developed  than  the  boy's  (Plate  XI). 

With  these  facts  before  us  we  should  next  consider  whether  it  is 
worth  while  to  have  some  index  of  development,  and  also  what 
conditions  favor  the  most  correct  index. 

In  connection  with  this  anatomic  work  Crampton's^  physiologic 
investigations  are  most  interesting  and  instructive.  He  shows 
that  the  chronologic  time  when  pubescence  is  arrived  at  varies 
greatly,  perhaps  by  a  year  or  a  year  and  a  half.  This  in  connection 
with  the  very  evident  correlation  between  physiologic  and  anatomic 
development  brings  out  the  fact  that  chronologic  age  should  not 
be  relied  upon  for  the  classification  of  children  in  exercises,  for 
sport,  for  child  labor,  or  for  grading  in  schools. 

Height,  weight,  and  eruption  of  teeth  do  not  correlate  with 
chronologic  age  as  such,  but,  on  the  other  hand,  as  Crampton  has 
also  shown,  the  same  degree  of  development  does  show  correlation 
in  height,  weight,  and  eruption  of  teeth.  The  advanced  stages  of 
development   in  certain   stages  of  child    life  in  Hke  manner  show 

1  Physiological  Age.  A  Fundamental  Principle.  May  anil  .June,  1908;  Anatomical  or  Physi- 
ological Age  Versus  Chronological  Age,  June.  1908;  The  Influence  of  Physiological  Age  upon 
Scholarship,  June,  1907. 


622     eotch:  development  of  the  bones  in  childhood 

greater  brain  activity  in  the  sense  of  advancement  in  grades  in 
school. 

We  should,  therefore,  practically,  when  working  out  problems 
connected  with  early  life,  assume  that  age  in  children  does  not 
merely  mean  the  time  that  an  individual  has  been  born,  but  that 
practically  we  are  dealing  with  anatomic  age,  physiologic  age,  and 
chronologic  age. 

,  Conclusions. 

1.  There  is  a  manifest  need  for  some  developmental  index  by 
which  physicians,  acting  as  an  advisory  council  to  the  people,  shall 
be  able  to  determine  the  fitness  for  school  and  for  physical  work 
of  the  early  years  of  life. 

2.  The  former  means  for  this  purpose  are  inadequate,  whether 
by  height,  weight,  teeth,  statements  of  parents  or  guardians,  or 
birth  certificates. 

3.  The  phvsiologic  test  by  the  pubic  hair  worked  out  by  Crampton 
is  an  exceedingly  valuable  contribution,  and  if,  as  is  possible,  it 
correlates  with  a  more  practical  anatomic  index,  will  aid  in  deciding 
in  doubtful  cases.  It  evidently,  however,  is  not  from  its  very  nature 
a  test  which  should  be  widely  ased  in  the  schools,  or  courts,  and 
it  only  covers  a  comparatively  short  period  of  life  and  is  one  which 
is  not  applicable  to  many  questions  connected  with  early  and 
middle  school  life. 

4.  Physiologic  conditions  will  probably  be  found  to  correspond 
to  anatomic,  and  great  credit  should  be  awarded  to  Crampton  for 
his  suggestions  and  work  directed  to  the  future  discarding  of  chrono- 
logic age  as  the  most  important  guide  in  solving  the  problems  of 
early  life. 

5.  Weight  and  height  have  long  been  known  to  be  very  inadequate 
for  determining  chronologic  age  and  have  been  conclusively  shown 
to  be  so  by  Crampton. 

6.  Pryor  has  shown  conclusively,  and  my  observations  uphold 
his,  that  there  is  a  marked  difference  in  the  anatomic  development 
of  children  according  to  sex  and  family. 

7.  The  consensus  of  opinion  among  odontologists  is  that  the 
eruption  of  the  teeth  as  an  index  of  age  is  illusive  and  very  un- 
reliable. 
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8.  The  skeleton  represents  an  illustrative  steel  framework  of 
development  on  which  the  body  is  built,  and  this  development, 
when  determined,  presents  the  best  source  from  which  to  evolve 
an  anatomic  index  for  practical  use  for  the  safeguarding  of  early 
life. 

9.  The  most  important  part  of  the  skeleton  for  use  as  an  index 
lies  in  the  joints. 

10.  In  early  life  the  most  important  part  of  the  joints  is  repre- 
sented by  the  epiphyses,  which  form  the  vital  parts  connected  with 
the  growth  in  height,  as  centres  for  infection  and  for  the  dissemina- 
tion of  disease. 

11.  The  carpal  bones  and  the  lower  epiphyses  of  the  radius  and 
ulna  represent  the  other  joints  to  such  a  degree  in  so  many  instances, 
are  so  much  more  in  evidence,  and  are  so  readily  interpreted 
by  the  Roentgen  method,  that  they  can  be  practically  used  as  an 
index  of  development,  representing  the  entire  bony  framework. 

12.  The  best  way  of  using  the  wrist  as  an  anatomic  index  is  to 
empyrically  classify  the  carpal  bones  and  the  lower  epiphyses  of  the 
radius  and  ulna  alphabetically  in  groups. 

13.  In  addition  to  showing  the  degree  of  development,  these  groups 
signify  degrees  of  possible  strength  on  the  ground  that  the  larger 
the  number  of  bones  the  greater  the  strength. 

14.  The  educators  and  school  teachers  should,  after  advising 
with  the  pediatricians,  determine  what  degree  of  phvsical  and 
mental  development  is  required  for  the  different  grades  of  kinder- 
garten and  school,  and  preliminarily  place  in  those  grades  the  groups 
of  children  who  show  the  anatomic  index  which  corresponds  to 
them. 

15.  In  like  manner,  the  requirements  of  certain  phvsical  exer- 
cises, whether  in  sport  or  in  labor,  should  be  determined  in  order 
that  the  especial  expenditure  of  physical  and  nervous  force  needed 
for  such  exercise  can  be  fitted  to  the  especial  child. 

16.  In  regard  to  cjuestions  such  as  child  labor,  the  philanthropists 
and  those  who  are  especially  working  for  the  betterment  of  child- 
life  should  withdraw  children  from  unfit  labor  and  obtain  informa- 
tion of  the  child's  especial  needs  from  the  physicians  in  accordance 
with   race,  family,  and    other   conditions   of   life.     The   physicians 
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should  also  determine  in  what  group    the  especial  child  belongs, 
mentally  and  physically,  and  state  which  work  it  is  fitted  for. 

17.  Under  the  physicians'  advice  the  lawyers  should  frame 
sensible  and  practical  law  on  a  developmental  basis,  and  the  legis- 
latures should  enact  such  protective  laws,  whether  for  the  State  or 
the  country  at  large. 

18.  While  chronologic  age  in  legal  questions  must  necessarily 
be  taken  into  account,  yet,  for  practical  reasons  and  for  the  safe- 
guarding of  early  life,  we  must  pay  especial  attention  to  the  other 
two  types  of  age,  the  physiologic  and  the  anatomic. 

19.  Finally  we  must  not  be  misled  by  thinking  that  the  develop- 
ment of  the  epiphyses  always  means  the  actual  general  physical 
strength,  such  as  may  be  found  in  an  individual,  as  for  instance  by 
using  the  ergograph.^  The  muscles  may  be  weak  and  the  grasp 
of  the  hand  may  not  be  up  to  what  may  usually  be  considered  the 
standard,  but  such  conditions  should  be  considered  to  be  abnormal, 
and  the  individual  child  should  be  treated  as  a  sick  child  and  not 
be  classified  by  the  degree  of  strength  which  it  shows.  On  the 
other  hand,  the  carpal  bones  and  the  epiphyses  of  the  radius  and 
ulna,  indicate  what  the  development  really  is  and  has  been,  and 
the  muscular  strength  and  endurance  should  be  worked  up  to  the 
degree  of  development  shown  by  this  anatomic  index.  The  indi- 
vidual should  then  be  classified  just  as  where  there  is  an  overbright 
brain  and  a  corresponding  lack  of  epiphyseal  development,  and 
the  child  should  be  taken  from  study  and  improved  physically 
until  its  anatomic  index  equals  its  brain  capacity. 

The  bones  of  the  wrist,  therefore,  unfold  to  us  an  underlying 
evidence  of  development  which  can  be  used  practically  for  grading 
early  life,  but  this  "Anatomic  Index"  can  only  be  disclosed  during 
life  by  means  of  the  Roentgen  ray. 

•  ■  R.  G.  Freeman,  Anier.  Jour.  Med.  Sci.,  November,  1908. 


PLATE  VI 


Girl,  aged  two  year>  ami  ten  montli?.      twister  of  boy.  Plate  ^  II. 


PLATE  VII 


Boy,  aged  seven  years  and  three  months.      Brother  of  girl,  Plate  VI. 


PLATE  VIII 


Girl,  aged  six  years  and  seven  months.     Twin  sister  of  girl.  Plate  IX. 


PLATE  IX 


Girl,  aged  six  years  and  seven  months.     Twin  sister  of  girl,  Plate  VIII. 


PLATE  X 


Girl,  aged  five  years  and  tliree  weeks.      Twin  sister  of  bov,  Plate  XI. 


PLATE  XI 


Boy,  aged  five  years  and  three  weeks.      Twin  brotlier  of  girl,  Plate  X. 
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FURTHER  STUDIES  OF  THE  :\IUSCULAR  SPASMS  PRO- 
DUCED   BY   EXPOSURE   TO    GREAT   HEAT. 


By  DAVID  L.  EDSALL,  M.D., 

OF    PHILADELPHIA. 


I  PRESENT,  in  abstract  form  only,  the  main  points  that  appear  to 
be  established  by  the  studies  that  I  have  made  since  last  year.  A 
full  report  cannot  be  given,  as  material  is  still  being  collected,  and  the 
value  of  much  of  this  cannot  as  yet  be  determined. 

As  to  the  etiology  of  the  condition,  it  appeared  possible  that  intense 
light  and  also  that  the  gases  given  off  in  most  of  the  processes  that 
lead  to  these  spasms  might  be  the  cause  as  well  as  heat.  A  study, 
however,  of  the  circumstances  in  a  variety  of  different  occupations, 
while  the  men  were  at  work,  showed  that  it  is  extremely  improb- 
able that  light  has  any  important  relation  to  the  disorder,  and  I 
could  practically  rule  out  gas  intoxication  as  the  cause.  The 
relation  to  heat  appears  to  be  constant.  I  would  also  note  that  I 
have  had  from  several  sources  reports  of  severe  cases  undoubtedly 
due  to  exposure  to  the  sun  in  hot  weather.  In  cases  from  all  sources, 
so  far  as  known,  active  muscular  exertion  was  combined  with  the 
exposure  to  high  temperatures. 

Alcoholism  has  an  exceedingly  pronounced  effect  in  increasing 
the  tendency  to  attacks  and  apparently  in  increasing  their  severity. 
The  same  seems  to  be  true,  to  some  extent,  of  other  conditions  that 
reduce  general  vigor.  The  circumstances  under  which  the  men  in 
certain  occupations  work  are  almost  unbelievable.  In  one  plant, 
for  instance,  the  men  stand  at  times  almost  directly  over  open, 
shallow  furnaces  in  which  the  temperature  is  about  3000°  F.,  and  the 
metal  floor  on  which  they  work  their  whole  shift  is  so  hot  that  they 
may  cook  their  food  on  it.  This  has  been  described  by  Dr.  Cameron, 
of  Pittsburg,  and  I  have  since  visited  the  plant  mentioned.    As  to  the 
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frequency  of  the  condition,  I  have  yet  to  find  a  steamship  captain 
or  a  superintendent  or  foreman  in  an  occupation  in  which  exposure 
to  very  high  temperatures  occurs,  who  is  not  famihar  in  a  practical 
way  with  these  attacks,  and  all  of  the  many  men  working  in  the 
fire  rooms  of  ships,  in  rolling  mills,  and  in  various  similar  occupa- 
tions are  equally  acquainted  with  their  occurrence,  and  usually  have 
had  them  themselves  in  some  degree.  The  extent  to  which  they  may 
occur  is  shown  by  the  fact  that  I  have  had  recounted  to  me  by 
ships'  officers  instances  in  which  they  were  obliged  to  shut  down  to 
half  speed  because  so  many  men  in  the  fire  room  had  "cramps," 
and  superintendents  in  rolling  mills  have  stated  that  at  times  the 
same  cause  has  practically  stopped  work  at  all  the  furnaces  for 
hours  in  very  hot  weather.  A  variety  of  facts  have  been  learned 
regarding  the  clinical  history  of  the  condition.  The  most  interesting 
may  be  briefly  stated  as  follows:  The  severity  of  the  attacks  varies 
from  slight  spasm  of  a  finger  or  toe  up  to  horribly  severe  general 
and  prolonged  attacks  that,  rarely,  may  be  fatal.  Those  in  which  the 
suffering  is  extremely  severe  are  very  common.  In  the  cases  that  I 
have  seen  there  were  no  evidences  of  involvement  of  the  central  or 
peripheral  nervous  system,  and  the  conditions  all  point  to  disorder  of 
the  muscles,  except  that  the  muscles  of  the  head  and  face  are  not 
involved,  and  there  is  a  strong  tendency  to  symmetrical  bilateral  dis- 
tribution which  somewhat  suggests  a  nervous  origin.  In  a  few 
cases  described  to  me  there  have  been  direct  signs  of  coincident 
spinal  involvement,  but  this  seems  unusual.  The  duration  of  the 
spasms  is  from  a  few  moments  to  many  hours,  and  sometimes  even 
several  days.  They  may  come  on  hours  after  the  exposure  to  great 
heat,  but  usually  while  the  men  are  at  work.  Some  degree  of  general 
weakness,  which  is,  at  times,  profound,  and  other  disturbances  of 
general  health  follow  the  average  attack  and  continue  from  a  day  or 
two  to  a  week,  and  in  unusual  cases  the  man  is  unfit  for  work  for  as 
long  as  a  month.  Dr.  Musgrave,  of  Manila,  has  described  to  me 
cases  commonly  called  mild  beri-beri  which  occur  in  great  numbers 
in  the  tropics,  are  prolonged  in  duration  or  recurrent,  apparently 
regularly  associated  with  exposure  to  heat,  bear  somewhat  close 
clinical  resemblance  to  the  attacks  I  have  been  studying,  and  which 
he  strongly  suspects  are  a  variety  of  the  same  condition. 


MUSCULAR    SPASMS  627 

I  have  had  opportunity  to  study  the  urine  of  two  cases  during  and 
after  severe  attacks  and  found  very  remarkable  conditions,  of  which 
the  most  striking  were  absence  of  chlorides  during  and  for  some 
days  after  the  attacks,  followed  by  a  very  free  output;  very  marked 
loss  of  nitrogen,  phosphorus,  and  sulphur,  these  substances  having 
been  as  high  respectively  as  25.6,  5.7  (as  PjOg),  and  7.7  (as  SO3) 
grams,  when  essentially  no  food  was  being  taken;  further,  in  one 
case  the  creatinin  was  about  4.2  grams,  and  while  in  the  other  it 
was  elevated  only  slightly,  the  collection  of  urine  was  begun  much 
later  in  this  case.  These  conditions  suggest  that  the  heat  provides 
optimum  conditions,  or  something  approaching  the  optimum,  for 
those  chemical  and  physical  processes  which  eventuate  in  muscular 
irritability  and  contraction,  these  processes  occurring  at  such  speed 
as  to  produce  the  spasms  and  remarkable  muscular  irritability,  and 
in  bad  cases,  at  least,  causing  rapid  breakdown  of  the  muscles.  At 
any  rate,  the  tremendous  protein  destruction  that  evidently  occurs 
would  seem  to  be  situated  in  the  muscles,  as  there  are  no  evidences 
of  other  source  for  it,  and  spasm  of  muscles  of  other  kinds,  even 
when  so  severe  as  that  which  occurs  in  tetanus,  does  not  appear 
to  be  associated  with  similar  conditions  of  metabolism. 


DISCUSSION. 


Dr.  S.  J.  Meltzer:  I  only  want  to  suggest  whether  it  would  be  advisable  to 
add  to  the  definition  that  it  requires  heat  and  work,  and  perhaps,  further,  radi- 
ating heat.  The  fact  is  that  these  patients  are  affected  on  the  side  exposed  to 
the  radiating  heat,  and  not  by  the  temperature  of  the  room. 

Dr.  L.  F.  Barker:  I  would  like  to  ask  Dr.  Edsall  what  he  has  learned  about 
the  treatment  of  these  cases.  They  are  not  of  long  duration,  but  are  very  painful 
while  they  last.  I  was  talking  to  Dr.  Welsh,  who  has  had  charge  of  some  mills 
in  Pennsylvania,  and  he  told  me  that  he  had  used  apomorphine  with  success. 

Dr.  Edsall:  Dr.  Welsh  reported  thirty  cases,  I  believe.  He  used  ai)omorphine 
in  treatment  because  it  produces  complete  relaxation  when  given  in  large  doses. 
I  should  think  it  might  be  justifiable  in  mild  cases,  but  I  should  be  very  fearful  of 
using  it  in  severe  cases,  because  they  are  already  very  ill  and  extremely  depressed, 
and  in  the  worst  cases  that  I  have  seen  it  appeared  to  me  that  anything  that  would 
further  increase  depression,  while  it  might  have  a  good  influence  upon  the  spasms, 
might  at  the  same  time  be  extremely  dangerous.    The  treatment  that  has  been 
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used  for  this  condition  has  in  great  part  been  very  unsatisfactory.  The  most 
rational  suggestion  that  has  been  made,  brought  fomard  last  year  by  Elliott  of 
the  Navy,  is  the  free  use  of  an  enema  of  salt  solution,  which  he  said  had  given 
him  very  good  results  in  cases  in  which  he  had  used  it.  He  did  not  know  exactly 
in  what  way  these  had  their  apparent  effect.  As  I  have  noted,  my  studies  of 
metabolism  showed  that  there  was  a  complete  retention  of  chlorides  in  the  cases 
observed,  and  it  is  not  improbable  that  the  chlorine  is  retained  for  some  definite 
purpose  in  overcoming  the  pathological  state,  and  it  is  entirely  reasonable  to 
believe  that  adding  more  chlorides  by  means  of  salt  solution  would  help,  and  the 
salt  solution  would  also  aid  elimination.  Otherwise  the  only  practical  treat- 
ment is  to  relieve  the  painful  spasms  by  means  of  sedatives,  and  this  is  some- 
times very  difficult.  In  very  bad  attacks  many  physicians  have  told  me  that 
morphine  even  seems  at  times  to  give  very  little  relief. 
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